
Japanese Patent Kc^yNo. 289 s 896/97 



(19) B*@B2tty (JP) 



(a) {wmi^^m^ 
#§§¥9 -2 8 9 8 9 6 

(43)£B3B Wi9? (1 9 9 7) ll^HB 



(5D int. cl 9 M2^t r? wis^ f i mmTmft 

C12P 21/02 
A61K 9/06 

38/00 ABB 

ABF 

ABH 

%mm Mm m^m^ms fd (±i6H) mm^m< 





^®S¥8-2 6 9 1 0 5 


(7i)tBBSA 


000155908 










(22) tfisae 


^f&S£p (1996) 9/32 0 B 




mjsmikfr h-t:^F iT@2t3^ 






(72)fSU3# 




(31)«5ttS*?il 


^ «P7 - 2 7 0 7 2 5 




flfcljilHlljrlaiS? 5 2 5 #ttt!CO 3 


(32)^3 


^7 (199 5) 9^26B 


(72)3b« 




(33)&»m 


II H$(JP) 








1^- ^5FP8-6 7 4 3 4 






(32)mB 


^8 (199 6) 2^290 


(72)^BJ?# 






i b^(jp) 




KiL^LijrpSl: 1 6 3 6 #ttt 






(72)^a^- 










KLLjWjSlLJjrpdjfllS 3 1 2 #ttft© 8 8 
















pgiil^HLLfrt^Dr 2 Tg 7 t& 2 5 



(54) l5&RcD%,ffil .^SiS^lfflHaiC fc^T -f V * - i n > - 7 0l4^^|t 3 gSI 



(57) [-g#]J 




1 

11%$.%. 1 3 N^i^i&^Mi-fctt^gSWt 1 
[It?**^ 3 N5$KteBg^=fcttSE>?lJ#^2 {wt: 

iwi^-r 5 / gffi2flJ*W-a-*r#82g i Xii 2 iciafoog 



SEJi N -f v n-f ->>X!4 H u :}-->- ^:g^>-rfc© if 
S) *^-C«5SS*?SK 2. 3Xii4 !Cl2m©ga 

m&\-^ySm-t^t. fr??k 1 4, 0 0 0 T5S2 4 , 20 
0 0 ^£>Kt1f 5j<2M K 2 . 3 . 4 Xii 5 iCfE 

GiS*c|7 3 *7H»-*S*ffl^S^t£«>i$&X«i 

2. 3. 4. 5Xii6!c!2tK'-Oigam, 

imms 3 t hiMo^Faasai-Efi^-r siS^Ji i , 

2. 3. 4. 5. 6 Xii 7 JCS5*£Ogfim c 

T«S5gSHogffiiS^ 0 30 

Ufcfclll 0] t httflftPb hififll#al!^^*Smfc 

JS9 xii i o i^mvs&n^x^ 
imxmi 2] -sjifia^A^^S'ei:.si^Xi3i 1 ^ 

mt-fzimms. 10, nxiii 2 {^sk^sm 
1 4 ] mmm^rnmi^m * ■£ sat^ 

9 , 10. IK 12X1413 {-IB3S©2gfiHo34iiA- 
[l^ftigl 5] Sai^Sfu 2Tr. i&&> #5jiJ 

7-714— N 77^-f .{-^7 1-/77^- ? a 

Sli-}iijr-.i!9Ka^f ; S^ai9s 10, l u 12. 1 
3 xi-i 1 4 ic38tt^&K<o8!li£Saai 50 



( 2 ) <8Bfj¥9 - 2 8 9 8 9 6 

2 

[ss*3i 1 6 3 wimst ursa^s 1 r-ss i^mo 

[IS*® 17 3 -fi^-c^4-y2*£ b!Ci-r/uT^ 5 
Sifcfcrjtl 6 icie^o^^^Jo 
[§83311 8 3 ^^Jt LT!laitTA7'i V % -fe"?^ 

^Jgl 6X(± 1 7 lcSSK«DjS®ffife^PJo 
[MP&Bl 9 3 t^S&^jirL-C^fpK^il 1 7X14 

1 8 WaROJ^tfe^rSSSJo 
10 [IS*tg2 0 3 inM^g^li: LT^IMiJ 1 9 iz 

1 1 trC^ KZfflb \,X<rM$& 16,17 
XI* 1 8 «2«©Z®£?<&£$m, 
[19*^2 2 3 tnM£ LT£<i&Ka 16. 17X141 

nS?RS2 3 3 $SS££2PJ<i: L-oOS$fcJgi 6 . l 7X 
i4 l 8 (c!Em©/^££iM, 

Cai*^2 4 3 -i yy-^-i^yi 2^$^!C^T^i 
*>mv%2 3 (c!Hm~A'SS > ^^L 

2 3X!4 2 4 lz3S&0!gg&&i&&] 0 

[00013 

[0 0 0 23 

CSfcftOfiglj] 1 F N - 7 Jitxf i -'L-xmi. fufflSSlfF 

si^roSo :tib^«!^ iFN-7ti 



i FN-r {4^B.-M«*>tfia-:r-5?'M I FN - 7 
t . ^^S.^^»> Ifzl F M - 7 * n - l-'-T^ 

d n a zxmmizm.K l-ck a %m$mmm%.-t- ua. 

m m I F N - 7 i-:^;!]o^U ±?3i^®li-fcOT 

!i % cn^o 9 *>o". r^'* 1 F N - 7 J 

[0 0 0 33 ceo-:-*., ?i?mi FN-rlt jI^n *S 
01 Lfc£gaai*ftBflfr£ I F N - r S^iSSRl^^trfSfe 

i\Z> 0 COjffi-e!4, IFN-7»!>»*IFN 
- 7 ©^ai^*©^ i . $ ^ i-i±, 34a©^fcfe 

■i -J- >\ K h 4- i- V > '.' *T4 I1 I^ if if -r -f h ->'x ^ 



3 

m tm < > imt&o—'M uifn-7 sw^ms 

I FN — 7 O^^^-T 3 Oi^tKT* o /to 
[0 0 0 4] 

«cfc^T I FN - r ©g^^M-SSflSttSaa 
iFN-r oi4^^ta»M?£t5 

(1) #?fi 

s d s u r ? v >\*T 5 K^i/^i^iXiiy^ 

ias-ca^r*^ 9, 000 + 5, 000/ 

(2) 

^ nv h7^-/j->>^'^ia'j^-roi> 4. 8±i. 

(3) SE#T5ySBS2?i] 

(4) £#jfF3? 

^mH^awatcfe'^-c I FN - r ©^M§^"f £c 

cooo5] m-zmt-msn^i-z^&'M.^r;: 



• On 



LCDDNA(±4 7 liS2£tf7^ 



( 3 ) <f^3¥9 - 2 8 9 8 9 6 

4 
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(fcrtfU firf TXa aj £ttL 
Ttt; L fzT l yWtit> 4 vo-f -yyvji j. v-t-y^g? 
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^«©HBL-3 8» HL--6 OlfflUS (AT 
CC CCL2 4 0') . K- 5 6 2*EBBa (ATCC C 
CL2.13) „ K G - 1 US!® (ATCC C C L 2 4 
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t-TSo tt*>\ [5]Um : aiSIAtcJ:S!WP7-5 8 2 

ioiiicti. i^^o^t^SH^g^o^x HtTD- 
M^ci^'Ti^o io 
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/8<075y£. •rtett* iWfu 30k #3i£t 
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•3, I F N — 7 ^JSHSft" & C £.ti?~C £ 5o 

[0023] £ ii-. :o^of6®it h^MBS 
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: '}<V : . kihV ■? -f- ■■■ ^'o-4-v'/ hilio C. O n ^ % ^ y 
?-cY + i'2i 0''lFfflli. -Y V ^ — a -f 4- v 2 .^'C O 
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5mMiftv^>''J^ 0. 1 mMx-r-i, , i 

^ xw? ( P 1 1 7 . 4) l . 3 {*&om*tm 

— ffj ■ !T D E A E - -tr7 7D-X» <D fl 7 ^- 
U *^A£1 OmM«;$^ (pH6. 6) T'^> 
i^f fcT- h y -7 A-^j^J 0 Ma- Z> 0 . 5 M ^ T©Pg^ 
l-±#^"5 1 0 mMfel^a#: ( P H f. . 6 ) £S{£ 
L> mt-r h'J-) AiiBETiio . 2 Ml-tiii-^i^di L ^i®^ 

[0 0 3 2] CoD[SBr>£ 1 0 mM8&%§ffii&, ( .P II 6 . 
8 ) S^tL-CiStfri;^ 0 mM-SSwSfir( : f£ (pH 
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n-7 TDEAE 5PWJ 

omA^o. 5M{cttl£ft:-±#t-£i&fk7" 

h y 7 ACDja^BETs * 7 A(c 1 0 mM#f8Egffii£ 
(pH6. 8) £j®£U i^ki- H V f^*£**0. 2 

[0 0 3 3] Z(D^tz',-mmtzm^^-L. PBS 

fcfctLTiS&rfS— #s Pl^tUi^a5Wp7 

- 5 8 2 4 O^JBfflStefEttSttfc^lcLfcAS-aT* 
^A^ACtiLto * 7 -Mel 0 OmM^'J 

gassnft <pH2. 5) £a®£u f^ttsigajstft.^ 

^^^g^ffl^i.jcfeUT 1 FN— r ©g£&8§#3-£g 
^i££©(- J: 9 SUSSES LTfS£!SfiS£©IIH*ttl 

[0 0 3 4] 

[f§S$0>j2] 20 

. ^_ . uAya* IT^M 7^+— J ^ ^2 2 7l> 680 

851 (1 9 7 0^ (-ffiSLTU^Tj/Si^ 
Us Mjx^ltLX<D2% (w/v) h W h-.'i- 

fttETt SDS--t''jT7 V 5 K VA^iMj L fw 
7 }?I1 8, 0 0 0JS1 9, 5 0 0 7" A h >• 
l^i^-f 1 FN-r^^^SSSI^'--'- 

■>MS7A7' ; > (6 7, 0 0 0 yi4>') . 'l< 
7'5> (4 5, OOO/'^^) v t 30 

K7— b' (3 0, 0 0 0 ?>\> V /> . I'iSL h 7°v'i -f 
yhh7- (2 0, 100 ? A h '-■) Jk&a - 7 7 1- T 
;l/7'; >' (1 4, 4 0 0 ^ h >') o /c c . 

[0 0 3 5] 

> 

[0 0 3 6] 

Df-fy - •y-^yt,'- (T4 7 3 AMJ ISteic 
Lfc*s o T^tff Ltt:5> Mm l ©7jf£!- J: D ^/: 

tic 

[0 0 3 7] 
[^pl]3-2] 

<^7*+ K • v f:- :/>^l 1 tO^Stcj; BWfctt 
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t^Ofe!. '^HSfllSIJIiSbi^^v' n v h 7 ->fj7- 
/l/rTfhA' 7 ^C4P-5 0 4EJ GA7AICM 
U l?J(v. -v) 7 

iSlciy^L^, 0. 1?5 (v.- v) h'j7^D 
T-fe h - h 'J AOigfg^O ?6 (v - v) ^ 



t '7-bh-hy;!/. 7jQg^^r 60ml/ B^O^T' 
ilf£U=o ?gt±ii®57A^^S^W-fc^T I FN- 
7 o SSII iriS^S^ L , 1Mb 

yx7jogjg(pHi 1. 2) icjiotWnu ^/iicL/c 

5 OmM h y x-JggSSSnft (pH8. 5) (C> -7*^ 

S^;cx h y /<>f V<Z>*'Uj£-dQ5 Of^D^s P H 
£8ftS9lc{$*.oo. 3 7°CT1 2B#Pa n J 5^£-£-C3i 

[0 0 3 8] CCDKr^^^O. 1 96 (v,' v) h 'J 
y ng^KT&glcJ; 9 ^h'tHk£ ttTiil ^ h — V - 
S^Sili^^ d-7 h 7"7 7 ^ -MiV^ rODS-1 20 
TJ OT7 7 AtCfLjsJL. *7A$:0. 19o'(v,'V) h 

1/ v^'+cg^K^i-ii-j^L/:^. 7$tirili774J© 
^7*^ K^^SS2 1 4 nmtdfcitonJSbtfgiCcki;^ 
--^L^^'i. 0. 0 9% (v/v) h'J7Ai-c|^ 
^-^^ T-tr h- h 'J .'l-«i : ifg*--'0 °6 (v,-'v) 

0 "6 (' v/v ) £ T'itviVj ;; - LTvir o h 'i 7 a i- ngUg 
„ - r -t h - 1- y a y 7X,iui^^- 3 Oral/ 5%'L>jinDl-ril 

H$ L/C, d©i sf#^tlfc^7> K • v y 7'^rE?] 1 



[0 0 3 9] E]l CD^y'-f- K • " 7"iCi-i'^T, rgttS?T 
9 5K ^36 2»71C<^6 8$K%-i$tiil7V< 
7'+ Hgfi^ (HT. ^t/-/ f-i/+ KttTrM- 1 J . r-< 



7'-f KWfM-3 J 



:% ) 



't v-S7°n -r-i :■ • - V i ^ T4 7 3 A?,lj ^rf#f' 
L . ^, : 4!C L tzi) i-,X 5>f; r L K c * ^ 1 , 7°-r 

r<7 l-zTTTT i yg^fE/'jTL-s 3/1. -^7°+ Kgfrft3 

5iJg^fc{tSB3' , iJ|ff^4.7io'5 i^rtr 1 ygftS5?'J«r-W 
■T 5Ci #e|£iJBJJ L /Co n ^ 7- i / i^ij igE?iJJ$tcfc 
ttSBE?iJS^6 (oi/rr i /g^3?'j^J±^L/ci: 

5 7$g, Hill 
L<{i^8 0 7i>:9 6 ifr a ! -^-r SCi L /Co 
L/cA»/T. «7+ m'n 1 2iO'2 {i73rtfr!^L-7tga 
JJIcfc(tS^n^CTT^?Jc6 ,; N:fciig7 7-/> htc, 
*/c. -<7*t" hWi"3 li 



§32^^ 4 5 7!jM5 8§B^ 



7/ / hicfB^roit-'-'t/i^n/Co 
[0 0 4 0] cnoO¥Sifti*g®EgeH* : S D S -tf 'J 
T -7 y AT 5 K y 'l.?£gjmiZiH. ^T$=?!m 18,0 
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0 OTbUl 9 , 5 0 0 h >-icfgi^-s{&a<cistM 
n^^FSA^' 18, 199 ^ h vt&s c t tMts&i 

•& T^lm $ tl S o 

[0 0 4 1] 

<3»ffl> 10 
[0 0 4 2] 
[H^.^|4-l] 

^gKJ:9^#a»£[fil# : £E®sL. itom^W^R 

PMI 1 6 4 0J#ft (pH7. 4) (Ci^ 2fM^L 

^StL-dSKL^'J 1 0% (v/'v) 

lll!yS^iSL/:RPMI 1 6 4 0lgiti! (pH7. 4 ) id 
«t»3^L^, i^^^h-ig«l!^ED}SS-Tg5 x 1 0' 
M/m 1 ic^o i^ic^^s 9 65x^Od7' 20 



4#SfPP9 - 2 8 9 8 9 6 
14 

U— HC 0 . 1 5 in 1 V jt ^TOxrfcii L7C 0 

[0 0 4 3] J5IJ&. HS^Ji ©Affile «k DiWc^SSIS 
1 0 % ( v , v ) * ■> fl^m^^tiS L/C R P M I 
1 6 4 Oigm (pH7. 4) ^«k«5®iraSg^|RL-C 

Lx 2. 5/jg, ml nyA+M-ijyAX«5nW(i 
ml*M!£;LMt M ^^-cf+y2tr^ti*^m> 
ffSfttlSMgJft^ 0 . 0 5ml /7i ^fln*.*:^ 5 °t> 
CO, -f>4-^-<-^^ 3 7°CT2 4!Wgif L7t c 
igS&s - 'H&^^hfS^O. 1 m 1 -f-omi 

fc\ 311 I F N - 7 al!i> *SH3Z(Sj^5?f^ 
(N I H) T^A^LTt 1 FN - 7 &° a (G g 2 3 - 9 

0 1 -5 3 0) uS-pilEKygft ( i u) icimi-c*^ 

[0 0 4 4] 
[^1] 









mmn *■ 

n ^ 2j ^ * W A 




0 


<0.5 


<2 


<0.5 


0.32 


<0.5 


6± 2 


2* 1 


1.3 


IQ±2 


70±20 


60± 20 




140±10 


490±30 


570± 30 


43 


180±2O 


620±10 


8&0± 50 


2C0 


2B*>±20 


aooi20 


1500*400 



[0045] m^wju sBgsejfc&fwjs 

is ^li^lfflKai LT<£> 'J I F N 

LfcCt^/TiLTl'So ^t. g<l ©^f&i-Jl.'inS J; 

9ic. i f n- v ma : M. san-Tt ltm ^,*-n 

[0 0 4 6] 

(j fir£#^ ^HlM^lXISx L. „ PBS icj; 19 2 fg#|R 
Ltc 0 C^7-<ri-^J:!cBi r iL. &£^LT^£ 

[0 0 4 7] CO') V^ER^Bf 1 "-10' £.i/'m 
1 ic'ioi^ici 0/z g/'ral ts-y-^r-i 5-10 
" 1 M 2->^A7'H^/-A^U ; 'l 0% (v -'v> 
•7 Ha'JUSsaH^tSR PMI 1 6 4 0 igttil ( p H 7 . 
2) f^?iSc-tt N 12 7i't7-f:'n7'i/-K;0. 5 



40 



•{?c7V-H:i. 5ml/'7x;!/fo')]D.l, £ i 

*Sl ^f^^[Hj— igitil^r 0 . 5ml/7 = ^/JO 
X-fc'CKs 5%CO, -f >-i-^- = -^qi N 3 7'C"?2 4Bfj 
PsWrS L. PBS T'5a> L i L "C <7» N K.f Eli'd 

[0 0 4 8] ftfcz&i)" Cr^L/cNKlBfiS 

- 5 6 2 ^Eflg (, A T C C CCL243) 49 6 7x.^ 
7^a7"v-n:i^ 10' H-^iAfoif), h 

5:1s 5:1X1110:1 Ofi|^"C^Dx.s 5% CO, 

^4-^^-rf*s 3 7-CT4B#f a E MSL7t^s 
L tzi s jSi^oSW^*^ L T5EM^HBB15» 



[0 0 4 9] 
[112] 



( 9 ) 



15 



f5£3¥9 

15 



2 8 9 8 9 6 









(X) 








(pK) 


OUtt/ml) 


2.5/1 


5/1 


10/1 


0 


0 


19 


36 


59 


0 


10 


28 


44 


61 


0.5 


0 


22 


41 


6" 


0.5 


10 


31 


54 


69 


5 


0 


28 


40 


e& 


5 


10 


38 


53 


71 


50 


0 


29 


53 


67 


50 


10 


42 


62 


72 


500 


0 


33 


56 


84 


50O 


10 


57 


78 


96 



[0 0 5 0] I2 0|S1(1 SISSeK-NK^iCj; 

[0 0 5 1] 

[3WI4-3] 

< L A K|E^O^fS2jf23>^iCj; ^ ! 1 C r ggSLfcN 

KiE^R's^ti^'sei^c lto t h ^--4- v h y y^ 

Mi*ORa j ilESS (ATCC CCL86) ^9 6 



■? 2 ^v^^o7'l/- MCI x 1 0' i/'^x^foi 
7 2 «S L ^J^iii^Wi 4 - 2 i «c L T 
PS! L;t%^MS<h LtfflLA KMS^St^S ^ = 
20 Ejc ; &%liM^ / '^ftffiMtt"e5 :K 10: lX«2 
0 : 1 cDfiJ^-Cjinx.. 5% CO, ^ 3 

[0 0 5 2] 
[3^3] 



(pM) 


1 

(i£tt/*1) 






5/1 


10/1 


20/1 


0 


0 


12 


23 


31 


0 


10 


14 


25 


35 


0.5 


0 


14 


24 


34 


0.5 


10 


ia 


32 


42 


5 


0 


16 


26 


37 


5 


10 


21 


36 


50 


50 


0 1 n 


41 


49 


50 


10 ! 2G 


52 


56 


500 


0 


27 


44 


61 


500 


10 


33 


50 


72 



[0 0 5 3] a 3 <0*£|ili, ^SSHSKL AKWd© 

[0 0 5 4] 
[$«'5] 



mmH'^m^^Lt^ *<rj&^ ranges© l d 5 

0 l± N ^-fnofS%^§i-J:o-Cfc^l mg/k gRi: 
[0 0 5 5] Jl&]CDJ;-5(^ I KN-7!W'fA^ fit] 



( 

17 

y tT a -f ') y E Kft©^£ffl.^{;:^;*:©[^£ LTl ^ 
•So fW'i£© i }J N I F N - 7 l± t h ©Jggt£g|&2pJ > 

td^rsisu s 1991^ m&ivmtgmtoiiz fe 
saa*nT^s«k?ic> n kteis&l>' l a kiess^ if© 

LTs £S£t&©t h£,&{c*tLT£S*t,*U &L'TB 

t)v {^ii's ?■■<-' y y-ttub fVj-rf y • x 
t -i-A^y-a-cDH „ |fC7 3>£s mi-^. 
2 3J 1 iI3 1H (1 9 9 4 LAK,«i-f V 

Sl^^S-f^^IiifPffl^.^i-o t h ©>i>?/f^v': 

[0 0 5 63 CCDJ-otC^ <£S^£©t h&&OiSS£ • 

^i-fc-'^T, ^!4ig5 ©fsmi-^na j; 9 

L C t it , C ©^£©/^^«^fi^ai}f^ 
m £io&t 5 d t < t h izgfflOMWx s „ i f n — 

A - 8 (cttco^JcJ; JI6Waa'£&;Si 
W; * tXT^ So 

[0 0 5 8] 
['WIA--1] 

<IfiH^>^i;a^) > gffiiaist^ a x ? - 
m4SlI^E&*^'im^?^ffl^tt©-^f r ;5 5 t h p 

- 1 (AT C C TIB2 0 2) ^5 x 1 0 s M 
m&ffim L . »-^©/jV£-'e 3 iMRISMfr ~ 
LTs gTFi;:£L*fc8®St» (fti5 g/ -Ej =£*SH1L.. 

[00593 i%i>tiiz%imm& : &-?->~-- • • ^ 




10 ) ^^¥9 - 2 8 9 8 9 6 

13 

5t5 8 6t, 5 , 2 2 7 7t?M5 , 2 3 1J!i U 9 8 9%') 
(Clgt^srn/c^i^UTl OrnM^fk* 'JfA, i. 
5 > f A % 0. lmMxf i/yi'7;V 

^XgeffifS (pH7. 4) T'&#U 3 {§g<0ff!!*^|Hj 

?J^TT2 05^S?-SL, - SQVxm^ 
fS^A 1 0 mM^fj^^SM ( P H 6 . 6 ) TSJWt£ 

10 — f&¥>\> !TDEAE--fe7rn — Xj Oi?7M:|fii 
Ls A^^l 0 mM'Jtji^^«fg (pH6. 6) Xffifr 
miti- Ajjg^iiO MfrbO . 5 MSTSPgfi^] 
(C±^-T 5 1 0 mM$$^S5fif& (p H 6 . 6 ) ^riiffi^ 

L . l^f ki- h ') v o . 2 MNiS-rfSB L ^OSH-t 

[0 0 6 03 C©!!^^ 1 0 mM^gj&SSi^ (pH6. 
8 ) {C^LTigtFf<Ks f & 1 0 mMji^^« ( p H 
6. 8) X^itZ&Xio^ h-V-|Ht>339 : 7 
cvh^7 7.< -fflr ^ iTD E A E 5 PWj C*7i 
20 i.-^L. 0MA>i0. bM',cm$b']'.z±M-i-Z%k{l-.y- 
1- ',' ^ AO,^gt^rfp s 77 7 A !C 1 0 mM#g&g§j?# 

( p H 6 . 8 ) £MLs i^fki- h V ^ ^figZfr 0 . 2 
77^ 0 . 3 M^fi-Cftf ai L ^a^S^ L fco 

[0 0 6 1 3 C©?Iifcict4t3^1i^^^5— Ls PBS 

i-j-ti rayr-j-s- -:a/s r^L^ira^a\!-j: s4 ;Mv-t 

-5 8 2 4 0 ^m&^^2tt*&ZLfz?.>->X* 
/ y xz—y 'ttaf^^-^ 5 . •» -f A/77-f ^-^ u-r 

!- r ^r^y Ls 7 7Xf^ fsi T i-^rrrr^ 
■? A^ic^ilLs pbs -c-^^s ±jaawi^ 

30 5 A!ct\iS/L^ 3 77 7 A!C1 0 0 mM 7 ''J i>-y-tZl 

mSS'n'X (pH2. 5 ) Ls il i ?l.5SL L iVli>> J ^ 

G:«gBH^tE,^i-^^ N T I F N- 7 ©^ife^-^-^SIii 

-ti^f^ J[/M!is ' X V - 1 y *'j5 0 n g'?^ 

^ / _o 

[00623 
[3MA-23 

©— fTfs? * 5KG - 1 ffillS (ATCC CCL24 6) 

< i o' ® yzmmmu ii^-^©:^?4 

ilHKrU Kr{^i:r=®SyS (^2 o g W> * 
®&L. ^*!cJ;0^&^K*T7Metrs ff^tlfc 
WfliS^L, mmA- 1 i:[5]^icLTi5S^Ls 
ftK^j^feMLr;hc6s ^««icii^-ci FN 

- 7 0t!:^t5«SSA^- K"s" 77 1 IfC^ 
f-.^*;2 0 n Ki^-inr^o 

[0 0 6 3] ^©v" ; .s tfTi'gra'ffi©-Si^iiJs l^'^J 
50 2 7^4©:.j^(c^LX5>rrL^i:Cos tm£8&tt 



( 11 ) 



19 



[0 0 6 4] 

<SSH©SSa>?UIo. 5 5 ?ay<D* yy'yyyj 
*f-&mi\lt&3gWfal 0ml O^^f^SPl 
fSgSfiffc^iV'*— F*3!CRPM 116 4 O^iffi (pH 
7 . 4 ) T t h t-.t±m#M4 fil^**®#SW^H 
SaSO— HT&3HL-6 0« (ATCC CCL2 10 

4 o) 6tS7 y h omm^^^m&Ltz 0 C 

sa^smL, ^s^Ktsj^^ iwja- 1 tmm 

icfcl >T I F N — 7 ®^4K : *^-S*S3ISaa*=:7 -y 
h 1 Pt^/-^^i2 0 n g©JRfi-ef#£*lfc, 
[0 0 6 5] *SS!BieH©— SB*«t»3. isssp»i 

2 7^4cD^£iCi£LT##TL^<hC6, ^giieSli 

N^lftWiEiigefi^tcteiJ SBE^'JS^- 1 i^Trt r i/K 20 

[0 0 6 6] 
[3»)A-4] 

:^rM%-'>---^:ch ^thp-i m<£> (atcc t i 

B2 0 2) *10K(v/v) 9 ->Jfc!£l&yi^ffS£ L 
RPMI 164 Oigitt ( p H 7 . 2 ) !Cffi^^^]3 >: 

1 0 s fi-'ml {C?*5£?J~ffjS£-tJ\ igSigitil£S»p 
tc^tH^i^^ lOJoCO, 30 

37 °ct 3 mmm l fco tjit^Esa^^ 

ggU W§7KT» 53tgP<lA- 1 ifH^icLT 

•c i F- n - r sfgaassemAsigsflu 1 1 

[0 0 6 7] *s8shs«o— sr^t «9. m^i 

2 ^M4 zgfraEicig irc^tTr Lfc t c mmm&&ii 
Ny^SlWi£icg55iM!cte(t^SS'"iJl : -#l l^rr i /ft* 

[0 0 6 8] 
[3»jA-5] 

it^mte ^ a x ^ -o^-gfKTic h h mm 
mm^&&<D±j%mwMJ>--m-?x> s a - 2 5 3 ^ 

Be! (ATCC HTB41) £.fa5 < 1 0' fl!|/ES£tt 
L s jffi^— l&Vfr&X- 3 iimiM L 7Z a * L Ts He 



f$BfPP9 - 2 8 9 8 9 6 
20 

[0 0 6 9] fij^nrri^lMa^ 1 0 mMi&fbi U ? 
A, l . 5 mM^ft-r •> 0 a&o'O . 1 mM ^ f- U 

> i-'r 5 >E§lSt— -r h y ? Aja&^-neti&tr 2 0 m 

M-^x»® (pH7. 4) TfefL, WS^HM* 
M4fflBS&J^] 2 >: 1 0 ' fi. 'mlKti^i^ 

LT&JSE^fflBSiCfc^T I F N - 7 (DWUL^mm-rz, 

c ^ JStSSKolK^*' ^ x ^ - 1 E^fc t;^3 
[0 0 7 0] ft-S^fi®©-^ hi? N ^l^l 

gQfJ'&WU 1i»ii oSSKilBlffio^rfas ^Mp 
[0 0 7 1] 

mm a- 6i 

<Se©o®!jt>i o.° 0 (v. v) 9 •>^ f iMli-f ^rtmS 
LfcRPMI 1 6 4 0i;M(pH7. 4) A- 
2 5 3^^i^L/;r^--o-C^lt^!-^^^-C3 7 

-EDTAJ {c£ViW&Bl&^imm^^®$£&^ P 
BSIci^SRto im '5tS^!A- l o^SJd^U 

±if^3 7°C-C6B^y] Y v+^l-*- h L/^x. *§SSL, 

FN- r o^i^3?-r 5SGm*^!Il}t^J* ? « i 

[0072] ^<m^ m^tzne.^zt*), mm 

2 7^S4 0^f£!^aSL'T^.tfTL tSS^SHii 
N^MiE(« ! l-m!-fc!+^fic?iJfr^tl t-/jrrr 5 /&. 

ffl^L^o 
[0 0 7 3] 
WiA-7] 

<sas«a> i o °6 ( v v ) o >'fi^?iflii^^f!ri!S 

Lf;RPM I 1 6 4 0 ^tt!i < p H 7 . 4 ) \ A - 

2 5 3 ^fr&sr&K l tzi^ -amamizte ssts 7 

4 0 Jgitfe ( p H 7 . 4 1 f-g>'gx.. tmfilt LT K G - 

1 fflSS^^Stit h I F N - 7 Sr 1 0 I U/ m 1 iC 
^ 5 i r> icfia^ 3 7 -C-C 3 £ ic 4 8 ^ligJgS L /c<, ig 
St^<5ML, ^nfc±i»^l^i| A - l ojtiik 

ici^Ls is^sLs L-Mi^L^tc^. ^iaa^ 

»!c i f n - 7 ©iE*-t-^^asemom![iH^i 

1 0 ' m%tz K> ^ 5 n g OJRfi-Cf^ infco 
[0 0 7 4] ^-oD^, MiS^SO-SlteiO. 

2 7big4 oD^i^H L r^tfr L^iC-5. ^3^3®^ 



21 

[0 0 7 5] 
[3»!A-8] 

<mQnv%m>mm.\- 1 ^&-^n?zwm. 
Gmzsmnrnmsfrkicimu im&?#>Q. 1% 
(v/v) hijyjv-tnffl&mmfrmsmit&iix 

r7tt^ 7 ^C4P-5 0 4 Ej CD*7i(Cfi 

u *7^o. i?<i<V''v) h 7^u*offffie7jog 

fgfcj; L 0. l»'o(v/'v) hV7Wn 
I'f^^K T-te h- HJ 'l-iDiig^OJo (v/v) t5> 
£9 0 9o (v/'v) i^ilB&^i-l^-rS h 'j 7 A* off 
gt/7-tr h - h V jv. '7]<21i££ 6 0ml WbIO'^'C 

iiiSLfco mthmtifrb9&&&wfoiz.i3^T i fn- 

r ©^£^*o5S@ : &#frii#£i£&L. i m h 

VX7K7&& (pHl 1. 2) fr£*)t&QU 1£&',z[_tz 

[0 0 7 6] C ©zHfiSSSfl©— 21^ i: D% H 

I^l2©;^£i^LT#tf?L^i:Co. 1 8, 4 

0 0 + 1, 0 0 0: y 'i'F> tcfi^ot&lf !C I F N — r 

01 3 £X>'4 O^SJCiHUT^tfT L*: > C 

msw^-tz 1 1 h ic. n ^sN-iatcfi^ij^fcfcj j- s 
/T^r r i / ms^ ~ n ztvn l . i^cM l fz® 

[0 0 7 7] 

1] 

<S#J>55e#J£ L T I ?o < \vv'' v ;■ t Mfliifir .^7 5 

v4£fc!^H»*;i:3SS8W a - i o7i/±i-iD??f/c.^ 

[0 0 7 8] ^tiKftttfcfcJiyi, IlffiUS. ^ 

[0 0 7 9] 
MCTB-2] 

<m ; ±M^J>^l^j t LX1H <w, v) f^-te'^ 
^t&t^S^S'K lOOral (C|»]A- 2 ©2r&-ic 

j:Bf#fc«8!Bg£fl** i o o mgtnmL. imi-- Ltz& 

ixmgi&&iz£ ijBfcSU 'M r Affile l m 1 f'^} 



10 



( 12 ) 4§i*FP9 - 2 8 9 8 9 6 

22 

I [0 0 80] '^■M±iz.^nrz4^it. MiMMk v -f a 

[0 0 8 1 ] 
[1»]B-3] 

<fag?±n<Kij>^5fep<] a - 5 co^sjct o^-^is'iiss 

^tf-xj £*tt**nffli^;WiflS£0jB-2 
[0 0 8 2] £^t£Kfl£tifc*£nf;U <7^ a 

xt££*. &m&mmzf%^&z£t3ti&mmz 
■&m - ^ttztz&mmmmt Lxmmx&z 0 

[0 0 8 3] 
[^»|B-4] 

a.+: y v- fx r 7 n— i o 4 J £WgC§»£li, h u 

^d-x^ r hu-^-t-xj ^^n^'n^i . 4?-o 

(w, w) SO' 2. 0 n 6 (w/w) (^a 5 J: -p 

l > mmn a - 3 i- «t 0 ?^7tm^es^^h-ic 
p h 7 . 2 {cans lt. •om , m'.m 

[0 0 8 4] agtiir^tii^n/cT^ii. Bteiffi 

St^m©^ • ^Pi-rztzib<DWSffl£ Lxftfnxb 



20 



[0 0 8 5] 
[USSPI B - 5 ] 



< 

^5r^,*(C«fc 0 571.4' L TSIS 1UI (^2 0 0mg) ^ 
7 1 - 'j ItmMBWk^ 'i i y&t ft?ft#] 1 m g ^t^J 

[0086] mm. -gtmimtu mm'&mmhfi 

?rJ.i;LT^T*5- 
[0 0 8 7] 
['-W!]B-6] 

40 <!£?£^?^:j>t;it > > « ! M®:Kftti/j' 

I^^fl^Ls 3 7°Cic ; fiSL7';l 0% <> - v) hhA 
BIIll/#^t£L^R P M I 1 0 4 0±Si11i ( p II 7 . 2 ) 
l-SEl&£]g&] 1 x 1 0 ' P.- rn 1 tc^ -S «fc -5 icpgi»o 
ti:. m-^lA- 1 oj;tjikizx ^izMmMBTl^ 1 0 

n g /ml h-f >^-u-f -+->'2&fm 0 

0 ^{i/ m 1 /jDX-s 5 ?g CO, ■< ^ ct\ 3 7 

[0088] COLA KWi> 5coK± > ' 



50 0(4q*Kcf^At-^i, 



23 



[0 0 8 9] 

^Iffiicfc^T I FN-r©^££§^£g»^a 

a^©IfiIlili3^S(^ =t «3 I F N - 7 *W$rfZ>tz*> 
<d\ FN-r^2RJiLT. £«iic:i. iFN-rif 

[0 0 9 0] c lO^Jioge® ifn-7 »W 

fil;&fit5 C i HBtfC£fcfltTH»rJW© I FN-rl 



( 13 ) 4$§8¥9 - 2 8 9 8 9 6 

21 

L < T fe , Bftg?© IFN-7 M£ ; &ffiiSi-£§i?-e 

a&-r 4 ©-?> d n asssjc j; ^ AiM^a©? l 
[o o 9 1 ] »t< fcwm^5gami±s t hsiBasfijfa 

[0 0 9 2] COfgHfiliJ&K feg^/SfPfflxim^^-S 
[0 0 9 3] 

w&m*% ■■ i 

SS^iJOS^ : 10 

h+:av>- : mmx. 

Tyr Phe Gly Lys Leu Glu Ser Lys Lea Ser 



10 



20 



1 5 
[0 0 9 4] K^lJir ^ : 2 
!&- ; !j©S* : 50 

I3?ij©sy : r 5 y g? 

B2?iJotSkS : K 

7 7 M2 : Nt^St7 f> y' * >- h 



10 



Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn Asp 

15 10 15 

Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp Met Thr 

20 25 30 

Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Ihr lie Phe He lie Ser 



35 
3 



40 



40 



45 50 
1 5 
[0 0 9 6] B2Wi:4 
B2?!|Og& : 14 

E£i]©?g :-ri;m 



[0095] mm^ 

tSjpl&iS : 10 

h:-<~s~- ■. mm 

77,^y hi! : C5f3S7 5 ?V > h 
BE?|J 

Ser lie Me;. Phe Thr Val Gin Asn Glu Asp 

Thr He Phe lie lie Ser Met Tyr Lys Asp Ser Gin Pro Arg 

1 5 10 

[0 0 9 7] S£i]#«f:5 ttfais-imfflR 

E?lJtDg£ : 17 f-^DWA : K 



10 



( 14 ) $553^9- 2 8 9 8 9 6 

25 25 
He He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 
15 10 15 

[0 0 9 8] BEWf : 6 b *n > - : iSIMx 

B3*J©£* : 157 BZ?iJ©f£S : SSH 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn Asp 

15 10 15 

Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp Met Thr 

20 25 30 

Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He He Ser Met 
35 40 , 45 50 

Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He Ser Val Lys Cys 

55 60 65 

Glu Lys lie Ser Xaa Leu Ser Cys Glu Asn Lys He He Ser Phe Lys Glu 

70 75 80 85 

Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys Ser Asp He He Phe Phe 

90 95 100 

Gin Arg Ser Val Pro Gly His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 

105 110 115 

Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu 
120 125 130 135 

He Leu Lys Lys Glu Asp Glu Leu Gly Asp Arg Ser lie Met Phe Thr Val 

140 145 150 

Gin Asn Glu Asp 
155 

[0 0 9 9] E?i]g^ : 7 b -Ttc >-'- : mm 

Sr^'jcD^ : 13 ee^jOftS : ^y 9 -J- K 

W^iom :7;/i 7 y ?' < > b m : N-^S^ 7^^h 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arr. 

1 5 10 
[0100] £5lJ#Sf : 3 b # n : m&K 

B3*j£>g£ : 25 m^m& : K 

lie He Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp II-:- Gin 
1 5 10 15 

Ser Asp Leu He Phe Phe Gin Lys 
20 25 
[0101] BEE?IJ^t : 9 b #n >?- : mti\£ 

K?lj£>g$ : 18 B2£ij£>f®® : K 

Gin Pro Val Phe Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu Pro 

15 10 15 

Gin 

[0102] E^JS^ : 10 motk : 

B2?ijGDg£ : 471 h cr i>— ; j&ilVK 

FS?l]6D5_y : ^ 50 gr3 r tj£>f$5l : cDNA to mRNA 



27 



»^S5 : ST JS 



( 15 ) *5B?PP9- 2 8 9 8 9 6 

28 

Bc^'J^^t"!^ : mat peptide 
£3EffiS: 1...471 



AAC TTT GGC CGA 
Asn Phe Gly Arg 
1 

GAC CM GTT CTC 
Asp Gin Val Leu 
20 

ACT GAT ATT GAT 
Thr Asp He Asp 
35 

TAC ATG TAC AAA 
Tyr Met Tyr Lys 
50 

GTG AAG GAT AGT 
Val Lys Asp Ser 
65 

TCC TTT GAG GAA 
Ser Phe Glu Glu 



GAT CTC ATA 
Asp Leu He 

TTT GAA TCT 
Phe Glu Ser 
115 

GAT GAT GCT 
Asp Asp Ala 
130 

AAA TCT GTA 
Lys Ser Val 
145 



TTC 
Phe 
100 
TCA 
Ser 

TTC 
Phe 

ATG 

Met 



CTT CAC 
Leu His 
5 

TTC GTT 
Phe Val 

CAA AGT 
Gin Ser 

GAC AGT 
Asp Ser 

AAA AYG 
Lys Xaa 
70 

A i G GAT 
Met Asp 
85 

TTT CAG 

Phe Gin 

CTG TAT 



TGT ACA ACC 
Cys Thr Thr 

GAC AAA AGA 
Asp Lys Arg 
25 

GCC AGT GAA 
Ala Ser Glu 
40 

GAA GTA AGA 
Glu Val Arg 
55 

TCT ACC CTC 
Ser Thr Leu 

CCA CCT GAA 
Pro Pro Glu 

AAA CGT GTT 
Lys Arg Val 
105 

n \ * * o « o 

u;^i uua o/vw 



GCA 

Ala 

10 

CAG 

Gin 

CCC 
Pro 

GGA 
Gly 

TCC 
Ser 

AAT 

Asn 

90 

CCA 

P'ro 



GTA ATA 
Val He 

CCT GTG 
Pro Val 

CAG ACC 
Gin Thr 

CTG GCT 
Leu Ala 
60 

TGT AAG 
Cys Lys 
75 

AIT GAT 
He Asp 

GGA CAC 
Gly His 



CGG AAT 
Arg Asn 

TTC GAG 
Phe Glu 
30 

AGA CTG 
Arg Leu 
45 

GTG ACC 
Val Thr 



rtln ru\i 

He Asn 
15 

GAT ATG 
Asp Met 

ATA ATA 
He He 

CTC TCT 
Leu Ser 



AAC AAG ATC ATT 
Asn Lys He He 
80 

GAT ATA CAA AGT 
Asp He Gin Ser 
95 

AAC AAG ATG GAG 
Asn I v S Met Glu 
110 

i Go i i G C.iA :u\*j Gi'-^-i 



Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

120 125 
AAA CTC ATT CTG AAA AAA AAG GAT GAA AAT GGG GAT 
Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

135 140 
TTC ACT CTC ACT AAC TTA CAT CAA AGT 
Phe Thr Leu Thr Asn Leu His Gin Ser 
150 15 5 
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[Document name] Specification 

[Title of the Invention] Protein which induces interferon-y 

production by immunocompetent cell 

[Claims] 

1. A protein of human cell origin, which has the 
amino acid sequence of SEQ ID NO : 1 near at the N-terminus and 
induces the interferon-y production by an immunocompetent cell. 

2. The protein of claim 1, which has the amino acid 
sequence of SEQ ID NO : 2 at the N-terminus. 

3. The protein of claim 1 or 2, which has the amino 
acid sequence of SEQ ID NO: 3 near at the C- terminus. 

4. The protein of claim 1, 2 or 3, which has the 
amino acid sequences of SEQ ID N0s:4 and 5 as an internal 
fragment . 

5. The protein of any one of c J aims 1 to 4, which 
has the amino acid sequence of SEQ ID NO : 6 where the symbol 
"Xaa" i- " isoleucine" or "threonine". 

6 . The protein of any one of claims 1 to 5 , which 
has a molecular weight of 14,000-24,000 daltons on sodium 
dodecyl sulfate polyacry lamide gel electrophoresis ( SDS-PAGE ) . 

7. The protein of any one of claims 1 to 0, which 
enhances the cytotoxicity of arid induces the formation of killer 
eel 1 s . 

8. The protein of any one of claims 1-7, which is 
derived from a human hematopoietic ceil. 

9. A process for producing the protein of any one 
of claims 1 to 8 , which comprises propaga ting a human col i which 
produces the protein, and collecting the produced protein from 
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the propagated cells . 

10. The process of claim 9, wherein said human cell 
is a human hematopoietic cell. 

11 . The process of claim 9 or 10 , V7hich comprises 
transplanting the human cell to a warm-blooded animal excluding 
human, and propagating the cell while allowing to receive the 
body fluid of the animal. 

12. The process of claim 11, wherein said animal is 

a rodent . 

13. The process of any one of claims 9 to 12, wherein 
the propagated cells are disrupted, then the protein is 
collected from the resulting mixture. 

14. The process of any one of claims 9 to 13, wherein 
said propagated cells are subjected to the action of an inducer. 

15. The process of any one of claims 9 to 14, wherein 
the protein is collected by salting out, dialysis, filtration, 
concentration, separatory sedimentation, gel filtration 
chromatography, ion-exchange chromatography, hydrophobic 
chromatography , absorption chromatography , affinity 
chromatography, chromatof ocusing , gel electrophoresis and/or 
i s oelec t r o p h oresis. 

16. An agent which contains the protein of any one. 
of claims 1 to 8 as an effective ingredient;. 

17. The agent of claim 16, whit a additionally 
contains interleukin 2 . 

IB. The agent of claim 16 or 17, which contains serum 
albumin, gelatin, trehalose and/or maltose as a stabilizer. 

19. The agent of claim 16, 17 or 18, which is used 
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as an ant i oncotic agent . 

20. The agent of claim 19, which is used as an agent 
for antitumor immunotherapy. 

21. The agent of claim 16, 17 or 18, which is used 
as an antiviral agent. 

22. The agent of claim 16, 17 or 18, which is used 
as an antibacterial agent. 

23. The agent of claim 16, 17 or 18, which is used 
as an agent for immunopathy. 

24. The agent of claim 23, which further contains 
interleukin 12 . 

25. The agent of claim 23 or 24, which is used for 
treating atopic diseases. 

[Detailed Description of the Invention] 

The present invention relates to a novel protein which 
induces the interferon-y (hereinafter abbreviated as "IFN-y") 
production by immunocompetent cells. 
[Description of the Prior Art] 

It is known that IFN-y is a protein which has 
antiviral-, antioncotic- and immunoregulatory-act; ivi ties and is 
produced by immunocompetent cells that are stimulated with 
antigens or mi t.oyens . Because of these bi ologiea.'i not i viti.es , 
IFN-y has been expected for use as an antitumor agent since it 
was discovered and studied energetically on clinical trial s as 
a therapeutic agent for malignant tumors in general including 
brain tumors. IFN-y preparations commercially available now are 
roughly classified Into two groups, i.e. one group of natural 
IFN-y s produced by immunocompetent cells and another group of 
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introducing DNAs which encode natural IFN-ys into microorganisms 
of the species Escherichia coll. In the above clinical trials, 
one of these two groups of IFN-ys is administered to patients 
as an "exogenous IFN-y" . 

Among these IFN-ys, natural IFN-ys are usually 
produced by culturing established immunocompetent cell lines in 
nutrient culture media admixed with I FN- y inducers to produce 
IFN-ys, and purifying the produced IFN-ys from the resulting 
cultures. It is known that the type of I FN- y inducers greatly 
influences on the I FN- y yield, the facility of I FN - y 
purification, and the safety of final I FN- y preparations. 
Generally, mitogens such as concanavalin A (Con A), lentil 
lectin, pokeweed lectin, endotoxin and 1 ipopoly saccharides can 
be used as I FN- y inducers. However, these mitogens have 
problems that their molecules and qualities vary and change 
depending on their origins and purification methods, and 
preparations with a constant I FN- y inducibility are not readily 
obtained in a satisfactory yield. In addition, most of these 
mitogens might induce unfavorable side effects when administered 
to living bodies, and some of them might cause toxicity, so that 
1L is substantially difficult to induce I FN- y production by 
directly administering I FN- y inducers to the living bodies. 
[Object of the Invention] 

The present invention was made based on a novel 
protein v/hich induces the interferon- y production by 
immunocompetent cells. During the study or cytokines produced 
by mammalian cells, the present inventors noticed that the 
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liver cells which had been previously treated v/ith a 



Corynebacterlum. They isolated the substance by a variety of 
purification methods using column chromatography as a main 
technique and studied the properties and features, and have 
found that the reality is a protein having the following 
physicochemical properties : 



( 1 ) Molecular weight 

19,000+5,000 daltons on sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE); 

(2) Isoelectric point (pi) 

pi of 4.8±1.0 on chromatof ocusing; 

(3) Partial amino acid sequence 

Having the partial amino acid sequences of SEQ 
ID N0s:8 and 9; and 

(4) Biological activity 

Inducing the I FN- y production by immunocompetent 
eel Is . 

The data concluded that the substance is novel 



because no protein with these physicochemical properties is 
known. The present inventors continued studying on mouse .1 iver 
cells and have succeeded to isolate a UNA which encodes the 
protein. The inventors decoded the UNA and have found that it 
consists of 471 base pairs and encodes the amino acid sequence 
of SEQ ID NO: 10 (where the symbol "Xea" means "methionine" or 
" threonine " ) . 



Based on these findings, the present inventors further 
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another novel substance that Induces the I FN- y production by 
immunocompetent cells. They revealed that the reality is a 
polypeptide, then decoded the DNA and found that it has the 
amino acid sequence of SEQ ID NO : 6 (where the symbol "Xaa" is 
"isoleucine" or "threonine"). They introduced the DNA into 
Escherichia coll to express the polypeptide and to produce it 
in the resulting culture in a satisfactorily high yield. These 
findings were disclosed in Japanese Patent Laid-Open 
Nos. 27, 189/96 and 193,098/96, applied by the present applicant. 
In Japanese Patent Application No. 78, 357/95 applied by the 
applicant, the polypeptide is disclosed as an agent for 
susceptive diseases. Although biologically active proteins 
which are administered to humans after mixed with 
pharmaceuticals should be generally human cell origin, no human 
cell which produces such a polypeptide is reported. 

In view of the foregoing, the object of the present 

invention is to provide a protein of human cell origin, which 

induces the I FN - y production by immunocompetent: cells. 

The another object of the present invention is to 

provide a process for producing the protein. 

The further object of the present invention .is to 

provide the use of the protein as an agent, for susceptive 

diseases. 

[Means to attain the Object] 

The first object of the present invention is attained 
by a protein of human cell origin which induces the I FN- y 
production by immunocompetent cells and has the amino acid 




sequence of SEQ ID NO : 1 . 

The second object of the present invention is attained 
by a process for producing the protein by propagating human 
cells which produce the protein, and collecting the protein from 
the propagated cells. 

The third object of the present invention is attained 
by an agent for susceptive diseases, which contains the protein 
as an effective ingredient. 
[ Function] 

The protein according to the present invention induces 
the IFN- y production by immunocompetent cells when allowed to 
act on the cells alone or together with an appropriate cof actor. 

The protein of human cell origin can be readily 
prepared by the present process using human cells. 

The agent for susceptive diseases according to the 
present invention induces the IFN - y production by 
immunocompetent cells in the human body when administered to 
humans, and exerts positive effects in the treatment and 
prevention of I FN- y susceptive diseases. When the protein 
augments the cytotoxicity of killer cells or induces the 
formation of killer cells, it exerts positive effects on 
inveterate diseases including malignant tumors . 
[Preferred Embodiments of the Invention] 

The preferred embodiments according to the present 
invention will be described hereinafter. The wording "protein" 
as referred to in the present invention means polypeptides and 
glycoproteins in general which induce the I FN - y production by 
immunocompetent cells and have the amino acid sequence of SEQ 
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ID N0:1. Depending on the types and propagation conditions of 
human cells, the protein has the amino acid sequences of SEQ ID 
NOs:l and 3 near at the N- and C-termini, respectively, and 
occasionally has the amino acid sequence of SEQ ID NO : 6 , as a 
complete amino acid sequence, including the amino acid sequences 
of SEQ ID N0s:4 and 5 as an internal fragment (where the symbol 
"Xaa" means "isoleucine" or "threonine"). The protein is 
detected as a protein band at a position corresponding to a 
molecular weight of 14,000-24,000 daltons, usually, 18,000- 
19,500 daltons when determined on sodium dodecyl sulphate 
polyacrylamide gel electrophoresis (SDS-PAGE) in the presence 
of a reducing agent. Depending on the types and propagating 
conditions of human cells, one or more amino acids may be added 
to the above N» and/or C-termini of SEQ ID NOs : 1 and 3 or one 
or more amino acids in the N- and/or C-termini may be defected. 
Any protein can be used in the present invention as long as it 
is derived from a human cell, as well as having either of these 
amino acid sequences and inducing the IFN-y production when 
acting on immunocompetent cells alone or together with an 
appropriate co factor . 

These proteins can be produced by the present process, 
using human cells. Usually, the human cells used in the pre sent 
invention include cell lines derived from human hematopoietic 
cells such as lymphoblasts , lymphocytes, monoblasts, monocytes, 
myeloblasts, myelocytes, granulocytes and macrophages . Examples 
of these cell lines are lymphomas and leukemias such as 
myelocytic leukemia, pr omyelocy t ic leukemia, adult T-cell 
leukemia, and hairy cell leukemia, specifically, HBL-38 cell, 
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IIL-60 cell ( ATCC CCL740), K-562 (ATCr KO-1 noil ( ATCC 

CCL246), Mo cell (ATCC CRL8066), THP-1 cell (ATCC TIB202 ) , and 
U-937 cell (ATCC CRL15 93) as reported by Jun MINOWADA in "Cancer 
Penew", Vol.10, pp. 1-18 (1988 ), and A-253 cell (ATCC HTB4 1 ) , 
an epidermoid carcinoma, submaxillary gland, human. Mutants of 
these cell lines can be also used in the present invention. 
Because these cell lines readily proliferate and more produce 
the present protein, they can be advantageously used in the 
present invention. Especially, epidermoid carcinoma cell lines 
such as A-253 cell, and human myelomonocytic cell lines such as 
HBL-38 cell, HL-60 cell, KG-1 cell, THP-1 cell, and U-937 cell 
have an extremely high productivity of the present protein and 
are most satisfactorily used in the present invention. 

In the present process, the above human cells are 
first allowed to propagate, then the present protein is 
collected from the propagated cells. The method used to 
propagate these human cells in the present invention is not 
specifically restricted, and any conventional in vivo or In 
vitro propagation method can be used. The In vivo propagation 
method means a method to propagate cells using nutrient culture 
media, which comprises suspending human cells in RPM] 1640 
medium, MEM medium and DEM medium, which are used conventionally 
to propagate animal cells in this field, supplemented with 0.3- 
30 w/v % of fetal bovine serum to give a cell density of about 
Ixl0 4 -lxl0 7 cells/ml, preferably, about Ixl0 5 -lxl0 6 cells/ml, and 
cuituring these cells at; a temperature of 36-38 C, preferably, 
a temperature of about: 3 r /c and at a pH of 7-8, preferably, a 
pH of 7.2-7.4, for about 1-7 days while replacing these media 
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separated from the cultures to obtain the objective protein. 
Depending on the types and culture conditions of human cells, 
some cells extracellularly excrete the present protein while 
culturing. When coexisted in culture media inducers such as 
mitogens and/or IFN-ys which induce the production of the 
present protein by the human cells, most of or all of the 
protein may be produced extracellularly. In this case, the 
protein can be collected from the culture supernatants . 

The in vivo propagation method for human cells using 
warm-blooded animals excluding human comprises injecting to 
suppress the immunoreact ion of the animals anti lymphocyte 
antibodies derived from rabbits into rodents such as new born 
mice, nude mice, rats, nude rats, guinea pigs, and hamsters, 
injecting subcutaneously or intr aperitoneally about Ixl0 5 -lxl0 f< 
cells/animal of the human cells into the animals or placing the 
human cells in diffusion chambers embedded in or out of the 
animals' body while allowing the animals' body fluid to 
circulate in the chambers , and feeding the animals by 
conventional methods for about 2-10 weeks. During the feeding, 
the human cells propagate while receiving the animals' body 
fluid. Th- propagated human cells are collected in the form of 
a tumor mass, ascites or cell suspension. 11 necessary, the 
objective protein is collected after suspending and washing 
these human cells in and with an appropriate solvent. The in 
vivo propagation method has a merit that as compared with the 
in vitro propagation method it yields the. present protein at a 
less labor cost and time and in a satisfactorily high yield. 
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Japanese Patent Publication No . 54 , 158/81 . 

To collect the present protein from the propagated 
cells, these cells are disrupted by ultrasonic before or after 
separating the objective protein from the cultures, 
homogenizing, freezing and thav/ing, or by soaking these cells 
in considerably-low osmotic solvents, then the protein is 
collected from the resulting cell debris or from a mixture of 
cell debris and culture supernatant. To collect the protein 
from the cell debris or the mixture, the cell debris or the 
mixture can be subjected directly or after incubation at about 
37° C for 1-24 hours to the following conventional methods for 
purifying biologically active substances in this field: salting 
out, dialysis, filtration, concentration, separatory 
sedimentation, gel filtration chromatography, ion- exchange 
chromatography , hydrophobic chromatography , adsorption 

chromatography, affinity chromatography, chromatof ocusing , gel 
electrophoresis and/or isoelect rophoresis . Two or more of these 
conventional methods can be selectively used .in combination. 
The collected protein can be concentrated and/or lyophilized 
into a .liquid or solid form to meet to final use. The 
monoclonal antibody as disclosed in Japanese Patent Application 
No. 58, 240/9 5 applied by the present applicant is advantageously 
used to purify the present protein. Immunoaffinity 
chromatography vising the monoclonal antibody yields the highest 
possible purity of the protein at the lowest cost and labor. 

As is described above, the protein according to the 
present invention has a property of inducing the I FN- y 
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satisfactorily used as an inducer for I FN- y production by cell 
culture methods and used in the treatment and prevention of IFN- 
y susceptive diseases including viral diseases such as AIDS and 
condyloma acuminatum; infectious diseases such as candidosis, 
malaria, cryptococcosis, and Yersinia; malignant tumors such as 
malignant nephroma, granuloma, mycosis fungoides, and brain 
tumor; and immunopathies such as articular rheumatism and 
allergosis . 

The present protein is usually added to nutrient 
culture media for IFN-y production by culturing immunocompetent 
cells or administering to humans to treat and/or prevent IFN-y 
susceptive diseases. In the former case, leukocytes separated 
from mammalian peripheral blood and established cell lines of 
immunocompetent cells such as KBL-38 cell, Mo cell ( ATOC 
CRL8066), Jurkat cell ( ATCC CRL8163), HuT78 cell ( ATCC T1B161), 
EL4 cell (ATCC TIB39 ) , L12-R4 cell, and mutants thereof are 
suspended in culture media containing about 0.1-1,000 ng/ml of 
the present protein, preferably, about 1-100 ng/ml of the 
protein. If necessary, these eel] s are cultured In nutrient 
culture media supplemented with T-cell stimulants such as 
mitogen, interleukin 2, and anti-CDS antibody for about 1-100 
hours in conventional manner while replacing the culture media 
with fresh ones. From the resulting cultures the present 
protein can be collected by one or more conventional methods 
used to purify IFN-y such as salting out, dialysis, filtration, 
concentration, separatory sedimentation, gel fl 1 tration 
chromatography, ion-exchange chromatography , hydrophobic 
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chromatography , 



adcorpt ion 



chromatography , 



affi ni t:y 



chromatography, chromatofocusing, gel electrophoresis and 
isoelectrophoresis . 



production by human immunocompetent cells, agents for susceptive 
diseases containing the protein as an effective ingredient 
stimulate the human immunocompetent cells to produce I FN- y by 
administering to humans, and exert positive effects on the 
treatment and/or the prevention of IFN-y susceptive diseases. 
Killer cells participate in the treatment and/or the prevention 
of susceptive diseases when the present protein induces the IFN- 
Y production by immunocompetent cells, accelerates the 
cytotoxicity of killer cells such as cytotoxic T-cells and 
lymphokine activating killer cells including NK- and LAK-cells, 
and induces the forma Lion of killer cells similarly as the 
proteins in the later described Experiments and Lxampies . The 
wording "susceptive diseases" as referred to in the present 
invention means diseases in general including I FN- y susceptive 
diseases, which can be treated and/or prevented by IFN-ys and/or 
killer cells: For example, viral diseases such as hepatitis, 
herpes, condyloma acuminatum, and AIDS; microbism such as 
candidiasis and malaria; malignant. soJ id tumors such as 
malignant tumor, mycosis f ungoides , and chronic granulomatous 
disease; hematopoietic malignant tumors such as adult T-cell 
leukemia, chronic myelocytic leukemia, and malignant tumor; and 
immunopathies such as allergosis and rheumatism. When used with 
interleukin 3, the present protein positively effects on the 
complete cure or the remission of leukopenia and 



Because the present protein 



induces 



the 



I FN- y 
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thrombocytopenia induced by rad:?o- and chemo- therapy o^. rn tront 
leukemia, myeloma, and malignant tumors. 

The present agent for susceptive diseases is widely 
used in the treatment and/or the prevention of the above 
susceptive diseases as an antitumor agent, antiviral agent, 
antiseptic, immunotherapeutic agent, platelet- increasing agent, 
or leukocyte-increasing agent. Depending on the type of agent 
and the symptom of susceptive diseases to be treated, the 
present agent is generally processed into a liquid, paste or 
solid form which contains 0.000001-100 w/w %, preferably, 
0.0001-0.1 w/w % of the protein, on a dry solid basis (d.s.b.). 

The present agent can be used intact or processed into 
compositions by mixing with physiologically-acceptable carriers, 
adjuvants, excipientr; , diluents and/or stabilizers, and, if 
necessary, further mixing with one or more other biologically- 
active substances such as inter feron-a, i nter f eron- p , 
inter leukin 2, inter leuk.in 3, interleukin 12, TNF-a, TNF-p, 
carboquone , cyclophosphamide , aclarubicin, thiotepa , busulf an, 
ancitabine, cytarabine, 5-fluorouracil, 5 - f iuoro- 1 - ( let rahydro- 
2-f uryl )uraci 1 , methotrexate, actinomycln D, chromomycin A : _ , 
daunorub.i cin, doxorubicin, bleomyci n, mitomycin C, vincristine, 
v i. nbl a s t i ne , L - a s p a r c u j i n a s e , r a d i o gold c o 1 i o i d a 1 , K r: e s t i n vK , 
pi oibani 1, .lentinan, and Maruyatua vaccine. Antony these 

combinations, a combination of the present protein and 
interleukin 2 is especially useful because interleukin 2 acts 
as a cof actor for the protein when the protein induces the 1 FN - y 
production by .immunocompetent cells. Another combination of the 
protein and a natural or recombinant human interleukin 2 induces 
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a relatively high level of T FN- v production with only a small 
amount of the protein which does not substantially induce the 
IFN-y production by immunocompetent cells. While a combination 
of the protein and interleukin 12 induces a greater level of 
I FN - y production which could not be readily attained by them 
each. Because the present protein increases the activity of 
interleukin 12 to inhibit the production of immunoglobulin E 
antibody in the human body, the protein is advantageously used 
as an agent for immunopathies such as atopic diseases including 
atopic asthma, atopic bronchial asthma, hay fever, allergic 
rhinitis, atopic dermatitis, angioedema, and atopic digestive 
system's disorder. Occasionally a relatively small amount of 
interleukin 12 exists in humans. In this case, a sole 
administration of the protein to humans can attain the desired 
effect . 

The form of the present agent for susceptive diseases 
includes those in a unit dose form which means a physically 
formulated medicament suitable for administration and contains 
the protein in an amount from 1/40 to several folds, i.e. up to 
4 folds of a dosage. Examples of these are injections, liquids, 
powders, granules, tablets, capsules, sublinguals, ophthalmic 
solutions, nasal drops, and suppositories. 

The present agent can be orally or parenterally 
administered to patients, and as described below it can be used 
to activate antitumor cells in vitro. In both administrations, 
the agent exerts a satisfactory effect in the treatment and/or 
the prevention of susceptive diseases. Varied depending on the 
-types of susceptive diseases and the symptoms of patients before 
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and after the administration, the agent is orally administered 
to the patients or parenterally administered to the patients' 
intradermal- and subcutaneous- tissues , muscles, and veins at a 
dose of about 0.1 ug to 50 mg per shot, preferably, about one 
ug to one mg per shot, 1-4 times/day or 1-5 times/week, for one 
day to one year. 

The present agent can be also used in so called 
"antitumor immunotherapy" using interleukin 2. Generally, the 
antitumor immunotherapy is roughly classified into (i) a method 
for directly administering interleukin 2 to patients with 
malignant tumors, and ( ii ) a method for introducing antitumor 
cells which are previously activated In \z±tro by interleukin 2, 
i.e. an adoptive immunotherapy. The present protein 

significantly enhances the above immunotherapeutic effect by 
interleukin 2 when used in combine! ion . In the method (i ), the 
protein is administered to patients in an amount of about 0.1 
pg/shot/adult to one mg/shot/adult at 1-10 times before the 
administration of interleukin 2 or at the same time. The dose 
of interleukin 2 is generally about 10,000-1,000,000 
units/shot/adult, though it varies depending on the types of 
malignant tumors, patients' symptoms, and the dose of the 
present protein. In the method ( 11 ) , mononuclear eel. Is and 
lymphocytes, collected from patients with malignant tumors, are 
cultured in the presence- of interleukin 2 and about 0.1 ng to 
one ug of the protein per lxl0 r ceils of the blood cells. After 
culturing for a prescribed period of time, NK cells or LAK cells 
are collected from the culture and introduced into the same 
patients. Diseases which can be treated by the present 
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anti tumor immunotherapy are, for example, hematopoietic 
malignant tumors such as leukemia and malignant lymphoma, and 
solid malignant tumors such as colonic cancer, rectal cancer, 
large intestinal cancer, gastric cancer, thyroid carcinoma, 
cancer of the tongue, bladder carcinoma, choriocarcinoma, 
hepatoma, prostatic cancer, carcinoma uteri, laryngeal, lung 
cancer, breast cancer, malignant melanoma, Kaposi's sarcoma, 
cerebral tumor, neuroblastoma, tumor of the ovary, testicular 
tumor, osteosarcoma, cancer of the pancreas, renal cancer, 
hypernephroma, and hemangioendothelioma . 

The following experiments explain the present protein: 
Experiment 1 
Prep ara tion of protein 

New born hamsters were suppressed their immunoreaction 
in conventional manner by injecting a rabbit antiserum to 
hamster antithymus into the hamsters, transplanted to their 
dorsal subcutaneous tissues with about 5xlO L ' cells/hamster of 
THP-1 cells ( ATCC TIB202 ) , a myelomonocytic cell line of a human 
acute monocytic leukemia, and fed for 3 weeks in conventional 
manner. Tumor masses formed in their subcutaneous tissues, 
about 15 g weight per hamster, were extracted, dispersed in 
conven tional manner i n physiologi cal sali re, and washed w i th 
phosphate buffered saline (hereinafter abbreviated as "PBS"). 

The propagated ceils thus obtained wore washed with 
10- fold volumes of cold 20 niM Hepes buffer ( pH 7.4) containing 
10 mM potassium chloride, 1.5 mM magnesium chloride, and 0.1 mM 
disodium elhylenedl ami netetraacct ate , allowed to stand in 3-fold 
volumes of a fresh preparation of the same buffer under ice- 
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chilled conditions, f reeled at -BO°C, and thawed to disrupt the 
cells. The disrupted cells were centrifuged to obtain a 
supernatant which was then fed to a column packed with "DEAE- 
SEPHAROSE" , a gel for ion-exchange column chromatography 
commercialized by Pharmacia LKD Biotechnology AB, Uppsala, 
Sweden, which had been previously equilibrated with 10 mM 
phosphate buffer ( pH 6.6), followed by washing the column with 
10 mM phosphate buffer ( pH 6.6), feeding to the column with a 
gradient buffer of sodium chloride which increases stepwisely 
from 0 M to 0.5 M in 10 mM phosphate buffer ( pH 6.6), and 
collecting a fraction eluted at about 0.2 M sodium chloride. 

The fraction was dialyzed against 10 mM phosphate 
buffer (pH 6.8) end fed to a column packed with " DE&E 5PW" , a 
gel for ion-exchange chromatography commercialized by Tosoh 
Corporation, Tokyo, Japan, followed by feeding to the column a 
gradient buffer of sodium chloride which increases stepwisely 
from 0 M to 0.5 M in 10 mM phosphate buffer ( pH 6.8), and 
collecting fractions eluted at about 0.2-0.3 M sodium chloride. 

The resulting fractions were pooled, then dialyzed 
against PBS, fed to a plastic cylindrical column packed with a 
eel lor immunoaf f in.ity chromatography usi ng a monoclonal, 
antibody which had been prepared oeeovdina to th^ method as 
disclosed in Japanese Patent Application No . 58 , 240/9 5 applied 
by the present applicant, and washed with PBS. The column was 
fed with 100 mM glycine-HCl buffer ( pH 2.5) to collect from the 
eluate fractions containing a protein which induces the 1 FN- y 
production by limnunocompetent col Is. Those fractions were 
pooled, dialyzed against sterile distilled water, concentrated 
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with a membrane filter, and lyophilized to obtain a purified 
solid protein in a yield of about 50 ng per hamster. 
E xperi ment 2 
Molec u la r we ight 

In accordance with the method reported by U. K. 
Laemmli in Nature, Vol.227, pp. 680-685 (1970), a purified 
protein prepared by the method in Experiment 1 was 
electrophoresed on a sodium dodecyl sulfate polyacrylamide gel 
(SDS-PAGE) in the presence of 2 w/v % dithiothreitol , resulting 
in a main protein band with an IFN-y inducibility at a position 
corresponding to about 18,000-19,500 daltons. The marker 
proteins used in this experiment were bovine serum albumin 
(MW-67,000 daltons), ovalbumin (MW=45,000 daltons), carbonic 
anhydrase (MW-30,000 daltons), soy bean trypsin inhibitor 
(MW-20,100 daltons), and a-lactalbuian (MW=14,400 daltons). 
Exp erimen t 3 

Am i no a c i d__s equ en ,c_e__and_ jp : ep t ide ma ppin g n ear at t h e N - : jt e rj m i n us 
Experiment 3 -1 

Ami no nci d sequence near at the.' N-termi nus 

The purified protein in Experiment 1 was analyzed on 
"MODEL 473ZV", a protein sequencer commercialized by Perkin-Elmer 
Corp., Instrument Div . , Nor walk , USA, and repealed that it lias 
the amino acid sequence of: SEQ ID NO : 1 , particularly, SEQ ID 
NO : 2 . 

E xp er i m e n t 3 ~_2 
Pe pt ide mapp i ng 

A purified protein obtained by the method in 
Experiment 1 was dissolved in an adequate amount of sterile 
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distilled v/ater, and tbp solution was fed t:o a column packed 
with "ASAHIP7VK® C4P-50 4E" , a gel for high-performance liquid 
chromatograpliy ( HPLC ) commercialized by Showa Denko, K.K., 
Tokyo, Japan, which had been previously equilibrated with 0.1 
v/v % aqueous trif luoroacetic acid solution, followed by washing 
the column with 0.1 v/v % aqueous trif luoroacetic acid solution 
and feeding to the column a linear gradient solution of 
acetonitrile increasing from 0 v/v % to 90 v/v % in a mixture 
solution of trif luoroacetic acid and acetonitrile at a flow rate 
of 60 ml/hour. Fractions containing a protein which induces the 
IFN-y production by immunocompetent cells were collected from 
the eluted fractions, pooled, neutralized with 1 M aqueous tris 
solution (pH 11.2), and concentrated in conventional manner. 
To 50 mM Tris-HCl buffer ( pH 8.5), dissolving an adequate amount 
of clostripain commercialized by Sigma Chemical Company, St. 
Louis, Missouri, USA , was added the protein in an aiuounl of 
about 50 folds of the clostripain by molar ratio while removing 



mixture containing fragments of the protein. 

The reaction mixture was fed to a column packed with 
"ODS-120T", a gel for IIPIO coiiiiiiorcial izc^l by Tosoh Corporation, 
Tokyo, Japan, which had been previously equilibrated with 0.1 
v/v -o aqueous trif luoroacetic acid solution, followed by washing 
the column with 0.1 v/v % aqueous trif luoroacetic acid solution 
and feeding to the column a linear gradient solution of 
acetonitrile increasing from 0 v/v % to 70 v/v % in a mixture 
solution of trif luoroacetic acid, acetonitrile and water where 




and the resulting mixture v:as allowed to react at 



a pH of 8-9 and 



at 37° C for 12 hours to obtain a reaction 
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the concentration of trif luoroacetic acid was 0.09 v/v % at a 
flow rate of 30 ml/hour while monitoring the absorption level 
of the peptide, i.e. the concentration of the peptide, at a wave 
length of 214 nm . F1G.1 is the resulting peptide map. 

In FIG.l, peptide fragments eluted at about 59, 62 and 
68 min after initiating the elution are respectively named 
peptide fragments 1, 2 and 3. These peptide fragments were 
separatory collected and analyzed for amino acid sequence on 
" MODEL 473A" , a protein sequencer commercialized by Perkin-Elmer 
Corp., Instrument Div. , Norwalk, USA , in conventional manner. 
As a result, it was revealed that the peptide fragments 1 and 

2 have the amino acid sequences of SEQ ID NOs : 3 and 7, 
respectively, while the peptide fragment 3 has those of SEQ ID 
NOs: 4 and 5. The comparison of these amino acid sequences with 
the one of SEQ ID NO : 6 revealed that the peptide fragments 1 to 

3 correspond to the positions 148-157, 1-13 and 45-58 or 80-96 
in the amino acid sequence of SEQ ID NO : 6 , respectively. These 
results confirmed that the peptide fragments 1 and 2 correspond 
to the C- and N-terminal fragments of the protein used for 
analysis, and the peptide fragment 3 corresponds to an internal 
fragment of the protein. 

It Is concluded that the purified protein obtained by 
the method in Experiment 1 contains the amino acid sequence of 
SEQ ID NO: 6 when totally evaluating these results, the fact as 
revealed in Experiment 2 that the purified protein has a main 
protein band at a position corresponding to a molecular weight 
of about 18,000-19,500 daltons on SDS-PAGE, and the fact that 
the purified protein is calculated to have a molecular weight 
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of 18,199 daltons from the amino acid sequence of SEQ ID NO : 6 . 
Experiment 4 
Biol ogical act ivity 
Ex peri ment 4- 1 

I FN- y production by immunocompeten t c ell 

Blood was sampled from a healthy volunteer by a 
heparinized syringe and diluted by 2-fold with serum free RPMI 
1640 medium ( pH 7.4). The diluted blood was overlaid on a 
ficoll commercialized by Pharmacia LKB Biotechnology AB, 
Uppsala, Sweden, followed by centrif ugation to collect 
lymphocytes. These lymphocytes were washed with RPMI 1640 
medium ( pH 7.4) supplemented with 10 v/v % fetal bovine serum 
and suspended in a fresh preparation of the same medium to give 
a cell density of 5xl0 6 cells/ml. The cell suspension was 
distributed to a 96-well microplate in a volume of 0.15 ml/well. 

A purified protein obtained by the method in 
Experiment 1 was diluted with RPMI 1640 ( pH 7.4) supplemented 
with 10 v/v % fetal bovine serum, and the dilution was 
distributed to the microplate in a volume of 0.05 ml/well. To 
the microplate was added a fresh preparation of the same buffer 
either with or without 2.5 ug/ml Con A or 50 units /ml of a 
reco itbinant human intcrleukin 2 in a volume of 0.05 ml/well, and 
the microplate was incubated at 37^ C for 24 hours in a 5 v/v % 
C0 2 incubator. After completion of the culture, 0.1 ml of a 
culture supernatant was sampled from each well and assayed for 
I FN- 7 activity by conventional enzyme immunosorbent assay ( EI A ) . 
As a control, a system free of the purified protein was provided 
and treated similarly as above . The results were in Table 1 
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where the I FN- y content was assayed and expressed in terms of 
international unit (IU) with respect to "0923-901-530", an 
international standard for I FN- y obtained from the National 
Institute for Health, Bethesda, MD, USA. 
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The results in Table 1 show that lymphocytes as an 
immunocompetent cell produced I FN - y by the action of the present- 
protein. As is evident from the results, the I FN- y production 
is increased in the presence of interleukin 2 or Con A as a 
cof actor . 
Experiment 4-2 

Increase of cytotoxicity by NK cell 

Blood was sampled from a healthy volunteer by a 
heparinized syringe and diluted with PBS by 2-fold. The 
dilution was overlaid on a ficoll, and the resultant was 
centrifuged to obtain a high density layer of lymphocytes. The 
lymphocytes were suspended in RPMI 1640 medium ( pH 7.2) 
containing 10 pg/ml kanamycin, 5xl0~ b M 2-mercaptoethanol and 10 
v/v fetal bovine serum, and the suspension was distributed to 
a 12-well microplate in a volume of 0.5 ml/well. A purified 
protein obtained by the method in Experiment 1 was appropriately 
diluted with a fresh preparation of the same buffer, and the 
dilution was distributed to the microplate in a volume of 1.5 
nil/well, followed by adding to the microplate 0.5 ml/well of a 
fresh preparation of the same buffer either with or without 50 
units/ml of a recombinant human interleukin 2, incubating the 
microplate at 37" C for 24 hours in a 5 v/v % CO,, incubator, and 
washing the resultant cells with PRS to obtain cultured 
lymphocytes containing NK cells as an effector cell. .1x10''' 
cells/well aliquots of K-562 cells ( ATCC CCL243 ) , derived from 
human chronic myelocytic leukemia as a NK-cell susceptive target 
cell, which had been labelled with ^Cr in conventional mannpr, 
were distributed to a 96-well microplate, and mixed with the 
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above NK cells in a ratio of 2.5:], 5:1 or 10:1 (-(effector 
cells ):( target cells)). The microplate was incubated rt 37 C 
for 4 hours in a 5 v/v ° CO, incubator, followed by counting the 
radio activity of each supernatant to count the dead target 
cells. In each system, the percentage (%) of the dead target 
cells with respect to the target cells used in this experiment 
was calculated for evaluating cytotoxicity. The results were 
in Table 2. 
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The results in Table 2 show that: the protein accordinq 
to the present invention has a property of enhancing the 
cytotoxicity by NK cells. As is evident from the results, the 
cytotoxicity is more enhanced by the coexisting interleukin 2. 
Exp eriment 4-3 

Induct ion of LAK cell forma tio n 

lxlO' 1 cells/well aliquots of Raj i cell ( ATCC CCL8 G ) , 
a human Burkitt ' s lymphoma as an NK-cell non- susceptive target 
cell labelled with 51 Cr in conventional manner were distributed 
to a 96-well microplate, and mixed with a cell suspension of the 
target cells and cultured lymphocytes containing LAK cells as 
an effector cell, prepared similarly by the method in Experiment 
4-2 except for culturing 72 hours, in a ratio of 5:1, 10:1 or 
20:1 (= (effector cells ):( target cells)), followed by incubating 
the microplate at 37° C for 4 hours in a 5 v/- % CO ; , .incubator 
and counting the radio activity of each supernatant in 
conventional manner. Thereafter, the cytotoxicity (%) was 
calculated similarly as in Experiment 4-2. The results were in 
Table 3. 
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The results in Table 3 show that the present protein 
has a property of inducing the LAK-cell formation. As is 
evident from these results, this induction is more enhanced by 
the coexisting interleukin 2. 
E xperiment 5 
Acute toxicity test 

A purified protein obtained by the method in 
Experiment 1 was injected percutaneously , orally or 
intraperitoneally into 8-week-old mice in conventional manner. 
As a result, the LD 50 of the protein was about one mg/kg mouse 
or higher independent of these administration routes. This 
evidences that the present protein is safe to incorporate into 
medicaments which are administ rable to humans. 

It is well known that I FN - y deeply relates to the 
inhibition of bacterial infection and the propagation of 
malignant tumors, the regulation of human biophylaxis through 
the immunoregulatory function, and to the inhibition of immuno- 
globulin E antibody's production. As is described above, 1 FN- y 
is now commercially available and used as an agent: for human 
susceptive diseases, and the diseases to be treated, dose, 
administration, and safety are almost revealed. It is described 
in "Cytokines In Cancor Therapy'', edited by Frances R. Balkwill, 
translated by Yoshihiko WAT AN ABE , published by Tokyo-Kagaku - 
Dojin, Tokyo, Japan (1991) that treatments using killer cells 
such as NK- and LAK-cells are used as an antitumor immunotherapy 
and applied to human diseases, and reported that most of them 
exert a satisfactory therapeutic effect. Recently focus serl .is 
the relationship between the therapeutic effect and the 
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augmentation of killer cells' cytotoxicity or the induction of 
killer cells' formation using cytokines. For example, T. 
Fujioka et al . reported in "British Journal of Urology" , Vol.73, 
No.l, pp. 23-31 (1994) that interleukin 2 strongly induced the 
formation of LAK cells in an antitumor immunotherapy using LAK 
cells and interleukin 2, and exerted a satisfactory effect on 
the metastasis of human cancer without substantially inducing 
serious toxicity and side effects. 

Thus it is revealed that IFN-y and killer cells 
closely relate to the treatment and the prevention of human 
diseases for complete cure and remission. Under these 

backgrounds as shown in the results in Experiments 4 and 5, the 
fact that the present protein induces the I FN- y production by 
immunocompetent cells, enhances the NK cells 1 cytotoxicity, and 
induces the LAK cells' formation indicates that the present 
agent containing the protein can be administered to humans over 
a relatively long period of time and exerts a satisfactory 
therapeutic effect on the treatment and the prevention of i FN - y 
and/or killer cell related diseases without substantially 
inducing serious side, effects. 

The following Examples explain the preferred 
embodiments of the present invention in more detail. Examples 
A-l to A- 8 are the preferred embodiments of the preparation of 
the present protein, and Examples B-l to B-6 are the preferred 
embodiments of the present agent for susceptive diseases: 
E xamp le A - 1 

i'repaiation of protein 

New born hamsters were suppressed their immunoreact ion 
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in conventional manner by injecting a rabbit antiserum to 
hamster antithymus into the hamsters, transplanted to their 
dorsal subcutaneous tissues with about 5xl0 5 cells/hamster of 
THP-1 cells (ATCC T1B202 ) , a myelomonocy t ic cell line of a human 
acute leukemia, and fed for 3 weeks in conventional manner. 
Tumor masses, about 15 g weight each, subcutaneously formed in 
each hamster were extracted, suspended in physiological saline 
in conventional manner, and washed with PBS. 

In accordance with the method by Matthew J. Kostura 
et al. in "Proceedings of the National Academy of Sciences of 
the United States of America", Vol.86, pp . 5 , 227-5 , 231 (1989), 
the suspended cells were washed with 10-fold volumes of cold 20 
inM Hepes buffer ( pH 7.4) containing 10 mil potassium chloride, 
1.5 mM magnesium chloride, 0.1 mM disodium ethylenadiaminetetra- 
acetate, allowed to stand in 3-fold volumes of a fresh 
preparation of the same buffer, allowed to stand for 20 min 
under ice-chilled conditions, lyophilized at -80° C, and thawed 
to disrupt cells. The disrupted cells were centrifuged, and the 
supernatant was fed to a column packed with " DEAE- SEPHAROSE " , 
a gel fox ion-exchange chromatography commercialized by 
Pharmacia T.KB Biotechnology AB , Uppsala, Sweden, followed by- 
washing the column with 10 mM phosphate buffer ( pH 6.6), fed 
with a gradient buffer of sodium chloride increasing stepwise!;/ 
from 0 M to 0.5 M , and collecting fractions eluted at about; 0.2 
M sodium chloride. 

The fractions were pooled, dialyzed against 10 mM 
phosphate buffer ( pH 6.8), fed Uj a column packed with "DEAE 
5PW", a gel for ion-exchange chromatography commercialized by 
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Tosoh Corporation, Tokyo, Japan, which had been previously 
equilibrated with 10 mM phosphate buffer ( pH 6.8), fed with a 
linear gradient buffer of sodium chloride increasing from 0 M 
to 0.5 M in 10 mM phosphate buffer ( pH 6.8), and collected 
fractions eluted at about 0.2-0.3 M sodium chloride. 

The resulting fractions were pooled and dialyzed 
against PBS. The dialyzed inner solution was fed to a 
cylindrical plastic column prepared by first packing a gel for 
immunoaf f inity chromatography of a monoclonal antibody, which 
had been prepared according to the method disclosed in Japanese 
Patent Application No. 58, 240/95 applied by the present 
applicant, then washing with PBS. One hundred mM glycine-HCl 
buffer (pH 2.5) was fed to the column to effect fractionation, 
followed by collecting fractions containing a protein which 
induces the I FN- y production by immunocompetent cells from the 
eluate, dialyzing the fractions against sterile distilled watex , 
concentrating the dialyzed inner solution with a membrane 
filter, and lyophilizing the concentrate to obtain a solid 
purified protein. The yield was about: 50 ng per hamster. 
Exampl e A- 2 

P r ( iparation of protein 

Nov? born nude mice were injected Into their dorsal 
subcutaneous tissues with about 1x10' cells/nude mouse of KG-1 
cells (ATCC CCL24 6 ) , a my clomonocy t ;i c cell line derived from 
human acute myelomonocy tic leukemia, and fed for 4 weeks in 
conventional manner. Tumor masses, about 20 g weight each, 
formed subcutanoously In each nude mouse were extracted and 
dispersed in physiological saline in conventional manner. The 
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cells were washed and disrupted similarly as in Example A-l, and 
-the resulting mixture was purified to obtain a purified protein 
which induces the 1 FN- y production by immunocompetent cells in 
a yield of about 20 ng per nude mouse. 

A portion of the purified protein was analyzed for 
amino acid sequence in accordance with the method in Experiments 
2-4, revealing that the protein has the partial amino acid 
sequence of SEQ ID NO : 1 near at the N-terminus and a similar 
molecular weight and biological activity as the protein in 
Experiment 1 . 
Example A-3 

Preparation of protein 

HTj-60 cells (ATCC CCL240 ) , a myelomonocytic cell line 
derived from human acute promyel ocytic leukemia, were suspended 
in RPMI 1640 ( pH 7.4) placed in an about; 10-ml plastic 
cylindrical diffusion chamber in which was installed a membrane 
filter with a diameter of 0.5 urn, then the chamber was 
intrapei itoneally embedded in an aged rat. The rat was fed for 
4 week. 1 in conventional manner, then the chamber was removed. 
The propagated cells in the chamber were collected, v/ashed with 
phys.iolog.ical saline, and disrupted similarly as in Example A-l, 
loll owed by purifying the resulting mix-Lure "to obtain a purifi ed 
protein whi ch induces the 1 J M- V production by immunocompet en t 
cells. The yield was about 20 ng per rat . 

A portion of the purl tied protein was analyzed for 
amino acid sequence in accordance with the method in Experiments 
2-4, revealing that the protein has the partial amino acid 
sequence of SEQ ID NO : 1 near at the N-terminu: and has a similar 



molecular weight and biological activity to the protein i.n 
Experiment 1 . 
Exampl e A -4 

Preparation of protein 

THP-1 cells (ATCC TIB202), a myelomonocy tic cell line 
derived from human acute monocytic leukemia, were suspended in 
RPMI 1640 medium ( pH 7.2) supplemented with 10 v/v % fetal 
bovine serum to give a cell density of about 3xl0 5 cells/ml, and 
cultured at 37° C for 3 weeks in a 10 v/v % C0 Z incubator while 
replacing the medium with a fresh one. The propagated cells 
were separated from the resulting culture, washed with 
physiological saline, and disrupted similarly as in Example A-l, 
followed by purifying the resulting mixture to obtain a purified 
protein which induces the 1 FN- y production in a yield of about 
10 ng per litter of the culture. 

A portion of the purified protein was analyzed for 
amino acid sequence in accordance with the method in Experiments 
2-4, revealing that the protein has the partial amino acid 
sequence of SEQ ID NO : 1 near at: the N- terminus and has a similar 
molecular weight and biological activity to the protein in 
Experiment 1 . 
Example A- 5 

P rep a rati on of pro to.i n 

New born hamsters were immunosuppressed by injecting 
a rabbit antithymus serum in conventional manner, injected to 
the dosal subcutaneous tissues with about 5x10'' cells /head of A- 
253 colls (ATCC HTB/H ) , an epidermoid carcinoma, Riihmnxi 1 1 ary 
gland, human, and fed for 3 weeks in usual manner. Thereafter, 
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■the tumor masses formed subeutaneously , about 10 q weight in 
each hamster, were extracted, dispersed in physiological saline, 
and washed with PBS. 

The propagated cells thus obtained were washed with 
20 mM Hepes buffer ( pH 7.4) containing 10 mM potassium chloride, 
1.5 mM magnesium chloride, and 0.1 mM disodium 
ethylenediaminetetraacetate, suspended in a fresh preparation 
of the same buffer to give a cell density of about 2x10' 
cells/ml, disrupted by a homogenizer, and centrifuged to remove 
cell debris to obtain a supernatant, followed by concentrating 
the supernatant by a membrane for ultrafiltration to obtain a 
cell extract containing a protein which induces the interferon- y 
production by immunocompetent cells. The extract was purified 
similarly as the method in Example A-l, concentrated, and 
lyophilized to obtain a solid purified protein in a yield of 
about 3 ug of per hamster. 

The purified protein was sampled and analyzed in 
accordance with the methods in Examples 2-4 revealing that it 
has the amino acJ d sequence of SHQ ID NO : 1 nearness to the N- 
terminus and has a similar molecular weight and biological 
activities to those of the protein .in Experiment .1, 
Example A- 6 

Pio p a i a t ion q f p i ' o I e in 

A .seed culture of A-253 cell was inoou .1 ated into RPMI 
1640 medium ( pH 7.4) supplemented with 10 v/v % fetal calf serum 
arid cultured in conventional manner at 37 C until forming a 
monolayer of ceils. Thereafter, the cells were detached from 
the surface of the culture vessel used by using " TRYPSIN -EDT A 11 , 
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a trypsi n commercialized by Gibuco BRL , NY, USA , and washed with 
PBS. In accordance with the method in Example A-l, the cells 
were disrupted, and the disrupted cells were purified and 
centrifuged to obtain a supernatant which was then incubated at 
37° C for 6 hours, purified, concentrated, and lyophilized to 
obtain a solid purified protein which induces the I FN- y 
production by immunocompetent cells in a yield of about one ug 
per 10 7 cells. 

The supernatant was sampled and analyzed in accordance 
with the method in Experiments 2-4 revealing that it has the 
amino acid sequence of SEQ ID NO:l near at the N- terminus and 
has a similar molecular weight and biological activities to 
those of the protein in Experiment 1 . 
Example A- 7 

P r ep a rr.tion o f_ jp ro 'ce i i i 

A seed culture of A-253 cell was inoculated into RPMI 
1640 medium ( pH 7.4) supplemented with 10 v/v % fetal calf serum 
and cultured in conventional manner at 37 C until forming a 
monolayer of cells. Thereafter, the culture medium was replaced 
with a serum- free RPMI 1640 medium ( pH 7.4) supplemented with 
10 lU/ml of a natural IFN-v derived from KG-1 cell as an I FN- y 
inducer, and incubated at 37° C for 48 hours. The culture was 
centrifuged to obtain a supernatant which was then purified by 
the method in Example A-l, concentrated, and lyophilized to 
obtain a solid purified protein which induces the IFN-y 
production by immunocompetent cells in a yield of about b ng per 
10" cells. 

The supernatant was sampled and analyzed in accordance 
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with the method in Fxpnr i meats 7-4 revp.alina thai: il: has the 
amino acid sequence of SEQ ID NO : 1 nearness to the K-terminus 
and has a similar molecular weight and biological activities to 
those of the protein in Experiment 1. 
Example A- 8 

P reparation o f protein 

A purified protein obtained by the method in Example 
A-l was dissolved in an adequate amount of sterile distilled 
water, and the solution was fed to a column packed with 
" AS AHIPAK® C4P-50 4E" , a gel for high-performance liquid 
chromatography commercialized by Showa Denko K.K. , Tokyo, Japan, 
which had been previously equilibrated with 0.1 v/v % aqueous 
trif luoroacetic acid, followed by washing the column with 0.1 
v/v % aqueous trif luoroacetic acid and feeding to the column a 
linear gradient, solution of acetonitrile increasing t rem 0 v/v 
-6 to 90 v/v % in a mixture solution of trii'luoroacctic acid and 
acetonitrile at a flow rate of 60 ml/hour. Fractions containing 
a protein which induces the I FN- y production by immunocompetent 
cells were collected from the eluted fractions, pooled, 
neutralized with 1 M aqueous tris solution ( pll 11.2), and 
concentrated i n convent. i onal manner, followed by removing 
acetonitriJo from the resulting conoentral/: to obtain a 
concentrated protein with a purity of at least 9b% in a yie.l d 
of about 10% by weight with respect to the material protein, 
d . s . b . 

In accordance with the method in hxperiment 2, the 
cone e ntr a t e d pro t e .in w a s s a m n 1 o d a n d a nalv y e d f o r mol e c u 1 a t 
weight, resulting in a single protein band, which induces an 




IFN-7 p ^nrjiin t-n on , at n position norrer,pondina to a molecular 
weight of 18,4C0±1,000 daltons. Another fresh sample^ was 
analyzed for amino acid sequence in accordance with the method 
in Experiments 3 and 4, revealing that it has the amino acid 
sequence of SEQ ID NO : 3 and the one of SEQ ID NO : 1 near at the 
N-terminus, more particularly, the one of SEQ ID NO : 7 , and 
further it has the amino acid sequence of SEQ ID NOs : 4 arid 5 as 
an internal fragment and exhibited a similar biological activity 
to the protein of Experiment 1 even when concentrated into a 
relatively high level . 
Example 13-1 
Liquid 

A purified protein obtained by the method in Example 
A-l was dissolved in physiological saline containing one w/v % 
human serum albumin as a stabilizer, followed by sterile.! y 
filtering the solution to obtain a liquid. 

The product with a satisfactory stability can be used 
as an injection, collunarium or nebula to treat and/or prevent 
susceptive diseases such as malignant tumors, viral diseases, 
bacterial infections, and immunopathies . 
Example 13-2 
D r i e cl i n j e c t i on 

A purified protein obtained by the method in Example 
A-2 was dissolved in physiological saline containing one w/v V; 
of a purified gelatin as a stabilizer, and the solution was 
sterilely filtered in conventional manner. The sterile solution 
was distributed to vials by one ml and 1 yophi 1 i zed , then the 
vials were cap sealed . 
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The product with a satisfactory stability can be used 
as a dried injection[, collunarium or nebula] to treat and/or 
prevent susceptive diseases such as malignant tumors, viral 
diseases, bacterial infections, and immunopathies. 
Exam ple B-3 
Dry inj ect ion 

A solid pharmaceutical was prepared similarly as in 
Example B-2 except for using a purified protein obtained by the 
method in Example A-5 and "TREHAOSE" , a crystalline trehalose 
powder commercialized by Hayashibara Co., Ltd., Okayama, Japan, 
as a stabilizer . 

The product with a satisfactorily stability can be 
advantageously used as a dry injection for treating and/or 
preventing malignant tumors, viral diseases, bacterial 
infections, and iinmunophathies. 
l ; '_ x _s mple B-4 
Ointment 

"HI-BIS-WAKO 104" , a carhoxy vi ny 1 po lymer 

commercialized by VJako Pure Chemicals, Tokyo, Japan, and 
"TREHAOSE", a crystalline trehalose powder commercialized by 
Hayashibara Co., Ltd., Okayama, Japan, weio dissolved in sterile 
distilled water in respective amounts o: r .1.4 \:/\: \ and 2.0 w/w 
\ and the solution was mixed to homogeneity with a purified 
protein obtained by the method in Kxamplo A-3, then aclj usied to 
pl-l 7.2 to obtain a paste containing about one mg of a purified 
protein per g of tiie paste. 

The product with a said s factory sproadabi .1 i ty and 
stability can be used as an ointment [injection, collunarium oi 




nobul a] to treat and/or prevent susceptive diseases such as 
malignant tumors, viral diseases, bacterial infections, and 
immunopathies . 
Example B-5 
Tabl et 

A purified protein obtained by the method in Example 
A-4 and "LUMIN (l-l'-l' ' -triheptyl-ll-chinolyl( 4 )-4-4 1 - 
penthamethinchynocyanine- 1 - 1 ' ! -dij odide ) " as a cell activator 
were mixed to homogeneity with "FINETOSE®" , an anhydrous 
crystalline a-maltose powder commercialized by Hayashibara Co., 
Ltd., Okayama, Japan, and the mixture was tabletted in 
conventional manner to obtain tablets, about 200 mg weight each, 
containing the purified protein and LUMIN in an amount of one 
mg each. 

The product with a satisfactory swal lowabi 1 ity , 
stability i nd cell ~ act ivating activity can be used as a tablet 
[injection, collunarium or nebula] to treat and/or prevent 
susceptive diseases such as malignant tumors, viral diseases, 
microbism, and immunopathies. 
hxampl e B - 6 

^ 9 ejj 1 (J} ' a '^ °P t{Z i mil t u no t h e_ra py 

human iiionocy Ins were . -pai nted 1 roin peripheral, blood 
of a patient with maltgnarv lymphoma, suspended in KPH ' .'1G40 
medium ( pll 7.2), which had been supplemented with 10 v/v Z human 
A 13 serum and preheated at 37° C, to give a cell density of about 
jxlO 6 on'.] Is/ml, mixed with about 10 no/ml oi. a purified prol;ein 
ubidiued by 1 he method in Kxanip.'le A~1 and about 100 uni tr/ni] of 
a recombinant human interleukin 2, and incubated at 37 C ior one 
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week, foil ov/od by centra, fugally collecting LAK cells. 

The LAK cells exerted a strong cytotoxicity on 
lymphoma cells when introduced into the patient, and the 
therapeutic effect is significantly higher than that of the 
conventional adoptive immunotherapy using interleukin 2 alone. 
Cytotoxic T-cells, obtained by treating a patient's tumor tissue 
invasive lymphocyte instead o± the patient's monocytes, showed 
a similar effect as in the LAK cells when reintroduced into the 
patient. The agent for adoptive immunotherapy can be suitably 
applied to solid tumors such as malignant nephroma, malignant 
melanoma, large intestinal cancer, and lung cancer. 
[Effect of the Invention] 

As is described above, the present invention was made 
based on a novel protein which induces the IFN-y production by 
immunocompetent cells and a discovery of human cells which 
produce the protein. The protein with a partly revealed amino 
acid sequence stably induces the I FN- y production by 
immunocompetent; cells. Therefore, the protein can be used 
widely as an IFN-y inducer for 1 FN- y production by cul turing 
cells, and a therapeutic and/or prophylactic agent for IFN-y 
susceptive diseases such as viral diseases, malignant tumors, 
and immunopathi.es which are susceptible to IFN-y . The present, 
agent i or susceptive diseases which contains the protein as an 
effective ingredient exerts an outstanding effect on tin • 
treatment of inveterate diseases such as malignant tumors;. 

Because the protein has a strong 1 FN- y production 
indueibility and has a relatively low toxicity, it: induces 
generally a desired level of IFN-y production with only a small 
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amount and does not substantially cause serious side effects 
even when administered to patients at a relatively high dose. 
Therefore, the protein is advantageous in that it quickly 
induces a desired level of I FN - y production without strictly 
controlling the dose. Especially, the present protein of human 
cell origin is advantageous in that it less causes side effects 
and less induces antibodies when administered to humans in the 
form of a pharmaceutical composition as compared with 
artificially produced polypeptides by the recombinant 
techniques . 

The present protein having these satisfactory 
properties can be produced in a desired amount by the present 
process using human cells. 

Thus the present invention with these significant 
functions and effects is a significant invention which greatly 
contributes to this field. 

SEQUENCE LISTING 

(1) INFORMATION FOR SEQ ID NO : 1 : 
( i) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 10 ami no acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : li near 

( ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : N-ternn na.'l f ragment 

( xi ) SEQUENCE DESCRY PTION : SEQ ID NO : 1 : 

SEQ ID N0:1: 

Tyr Plie Gly Lys Leu Glu Ser Lys Leu So r 
1 5 10 

(2) INFORMATION FOR SEQ ID NO : 2 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 50 amino acids 



( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
( ii ) MOLECULE TYPE : peptide 
( v ) FRAGMENT TYPE : N- terminal fragment 
(xi)SEQUENCE DESCRIPTION : SEQ ID NO : 2 : 

SEQ ID NO:2: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val lie Arg Asn Leu Asn 

1 5 10 15 

Asp Gin Vai Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr lie Phe lie 
35 40 45 

lie Ser 
50 



(3) INFORMATION FOR SEQ ID NO : 3 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 10 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : C-terminal fragment 
( xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 3 ; 

SEQ ID NO; 3 

Ser lie Met Phe Thr Val Gin Asn Glu Asp 
1 5 10 



(4) INFORMATION FOR SEQ ID NO : 4 : 
( i ) SEQUENCE CHARACTERISTICS : 

( A ) LENGTH : 1 4 amino acids 

( B ) TYPE : amino acid 

{ D ) TOPOLOGY : I inear 
( ii )M0LECULE TYPE : peptide 
( v ) FRAGMENT TYPE : :i nternal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 4 : 

SEQ ID NO: 4 

Thr lie Phe lie lie Ser Met Tyr Lys Asp Sea. Gin Pro Arg 
1 5 10 



INFORMATION FOR SEQ ID NO ; 5 : 
( ;i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 17 amino acids 
( B ) TYPE : amino a en d 
( D ) TOPOLOGY : l inear 
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( ii ) MOLECULE TYPE : popt i d - 

( v) FRAGMENT TYPE: internal fragment 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 5 : 

SEQ ID NO: 5 

lie lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr 
15 10 15 

Lys 



(6) INFORMATION FOR SEQ ID NO : 6 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A) LENGTH: 157 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

( xi ) SEQUENCE DESCRI PTION : SEQ ID NO : 6 : 



SEQ 


ID NO: 6 




























Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


He 


Arg 


Asn 


Leu 


Asn 


1 






5 










10 










15 




Asp 


Gin 


Val 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 






20 










2 5 










30 






Met 


Thr 


Asp 


Ser 


Asp 


Cys 


Arg 


Asp 


Asn 


Ala 


Pro 


Arg 


Thr 


He 


Phe 


lie 






35 










40 










45 








lie 


Ser 


Met 


Tyr 


Lys 


Asp 


Se- 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Val 


Thr 


lie 




50 










55 










GO 










Ser 


Val 


Lys 


Cys 


Glu 


Lys 


lie 


Ser 


Xaa 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


lie 


65 








70 










75 










80 


lie 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


He 


Lys 


Asp 


Thr 


Lys 








85 










90 










95 




Ser 


Asp 


lie 


lie 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 








100 










105 










110 






Met 


Gin 


Phe 


Glu 


Ser 


Ser 


Ser 


Tyr 


Glu 


Gly 


Tyr 


Phe 


Leu 


Ala 


Cys 


Glu 






115 










120 










1 2 5 








Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 




130 










135 










140 










Gly 


Asp 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Veil 


Gin 


A s n 


Glu 


Asp 








145 










150 










i 55 













(7) INFORMATION FOR SEQ ID NO : 7 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 13 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : [ internal fragment ] N - terminal f ragemnt 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 7 : 



SEQ ID NO: 7 




Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val Tie Arg 
15 10 



(8) INFORMATION FOR SEQ ID NO : 8 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 25 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : internal fragment 

( xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 8 : 

SEQ ID NO: 8 

lie lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp lie 
15 10 15 

Gin Ser Asp Leu lie Phe Phe Gin Lys 
20 25 



( 9 ) INFORMATION FOR SEQ ID NO : 9 : 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : peptide 

( v ) FRAGMENT TYPE: internal fragment 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

SEQ ID NO:9 

Gin Pro Val Phe Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu 
1 5 10 15 

Pro Gin 



(10) INFORMATION FOR SEQ ID NO: 10 : 
( i )SEQUENCE CHARACTERISTICS : 

( A ) LENGTH : 471 base pairs 

( 13 ) TYPE : nucleic acid 

( C ) strandedness : double 

( D ') TOPOLOGY: linear 
( i i ) MOLECULE TYPE : cDNA to niRNA 
( vi ) ORIGINAL SOURCE : 

( A ) ORGANISM : mouse 

( B ) INDIVIDUAL ISOLATE : liver 
( i x ) FEATURE : 

t A ) NAME/ KEY : mat peptide 
(P. ) LOCATION: 1 . .471 

( C ) IDENTIFICATION METHOD: S 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 0 : 
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SEQ ID NO: 10 



AAC 


TTT 


GGC 


CGA 


CTT 


CAC 


TGT 


ACA 


ACC 


GCA 


GTA 


ATA 


CGG 


AAT 


ATA 


AAT 


48 


Asn 


Phe 


Gly 


Arg 


Leu 


His 


Cys 


Thr 


Thr 


Ala 


Val 


lie 


Arg 


Asn 


1 1 o 


Asn 




1 








5 










10 










15 






GAC 


CAA 


GTT 


CTC 


TTC 


GTT 


GAC 


AAA 


AGA 


CAG 


CCT 


GTG 


TTC 


GAG 


GAT 


ATG 


96 


Asp 


Gin 


Val 


Leu 


Phe 


Val 


Asp 


Lys 


Arg 


Gin 


Pro 


Val 


Phe 


Glu 


Asp 


Met 








20 










25 










30 








ACT 


GAT 


ATT 


GAT 


CAA 


AGT 


GCC 


AGT 


GAA 


CCC 


CAG 


ACC 


AGA 


CTG 


ATA 


ATA 


144 


Thr 


Asp 


lie 


Asp 


Gin 


Ser 


Ala 


Ser 


Glu 


Pro 


Gin 


Thr 


Arg 


Leu 


lie 


lie 






35 








40 










45 










TAC 


ATG 


TAC 


AAA 


GAC 


AGT 


GAA 


GTA 


AGA 


GGA 


CTG 


GCT 


GTG 


ACC 


CTC 


TCT 


192 


Tvr 


Met 


Tvr 


Lys 


Asp 


Ser 


Glu 


Val 


Arg 


Gly 


Leu 


Ala 


Val 


Thr 


Leu 


Ser 




50 










55 










60 












GTG 


AAG 


GAT 


AGT 


AAA 


AYG 


TCT 


ACC 


CTC 


TCC 


TGT 


AAG 


AAC 


AAG 


ATC 


ATT 


240 


Val 


Lys 


Asp 


Ser 


Lys 


Xaa 


Ser 


Thr 


Leu 


Ser 


Cys 


Lys 


Asn 


Lys 


lie 


lie 




65 






70 










75 










80 




TCC 


TTT 


GAG 


GAA 


ATG 


GAT 


CCA 


CCT 


GAA 


AAT 


ATT 


GAT 


GAT 


ATA 


CAA 


AGT 


288 


Ser 


Phe 


Glu 


Glu 


Met 
85 


Asp 


Pro 


Pro 


Glu 


Asn 
90 


He 


Asp 


Asp 


lie 


Gin 

95 


Ser 




GAT 


CTC 


ATA 


TTC 


TTT 


CAG 


AAA 


CGT 


GTT 


CCA 


GGA 


CAC 


AAC 


AAG 


ATG 


GAG 


336 


Asp 


Leu 


lie 


Phe 


Phe 


Gin 


Lys 


Arg 


Val 


Pro 


Gly 


His 


Asn 


Lys 


Met 


Glu 








100 










105 










110 








TTT 


GAA 


TCT 


TCA 


CTG 


TAT 


GAA 


GGA 


CAC 


TTT 


CTT 


GCT 


TGC 


CAA 


AAG 


GAA 


384 


Phe 


Glu 


Ser 
115 


Ser 


Leu 


Tyr 


Glu 


Gly 
120 


His 


Phe 


Leu 


Ala 


Cys 
125 


Gin 


Lys 


Glu 




GAT 


GAT 


GCT 


TTC 


AAA 


CTC 


ATT 


CTG 


7..AA 


AAA 


AAG 


GAT 


GAA 


AAT 


GGG 


GAT 


432 


Asp 


Asp 


Ala 


Phe 


Lys 


Le 1 1 


He 


Leu 


Lys 


Lys 


Lys 


A: :) 


Glu 


Asn 


Gly 


I\ s p 




.130 










135 










140 












AAA 


TCT 


GTA 


ATG 


TTC 


ACT 


CTC 


ACT 


AAC 


TTA 


CAT 


CAA 


AGT 








4 7 1 




Ser 


Val 


Met 


Phe 


Thr 


Leu 


Thr 


Asn 


Leu 


His 


Gin 


Ser 










145 










150 










155 















[I3reif Explanation of the Accompanying DrawJng] 

FIG.l is a peptide map of the present protein. 
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[Document name] 



Abstract 



[Summary] 



[Object] 



The object of the present invention is to provide 



a protein of human cell origin which induces the I FN- y 
production by immunocompetent cells, its preparation and uses 
as an agent for susceptive diseases. 



constructed by a protein of human cell origin which induces the 
IFN-y production by immunocompetent cells and has a specific 
amino acid sequence near at the N-terminus, a process for 
producing the protein comprising proliferating human cells which 
produce the protein, and an agent for susceptive diseases which 
contains the protein as an effective ingredient. 
[Selected figure] None 



[Means to Attain the Object] 



The present invention is 



